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NEW YORK, JUNE 30, 1883. 


SWINGING THE GARABIT BRIDGE INTO 
POSITION. 


Tue railroad from Marvejols to Neussargues, in course of 
construction for the Compagnie du Midi, after running over 
the tablelands between Aubrac and Margeride, meets, before 
reaching Saint Flour, a deep and narrow gorge, at the bottom 
of which flows the river Trueyre. This latter counts, among 
its other affluents, the Arcomie and the Mongon, whose 
mouths are opposite each other, and whose general direction 
is nearly that that is to be followed by the iron 
road. At first, then, it appeared most feasible 
to deseend from the tablelands situated on the 
Marjevols side through the Arcomie valley, and 
to ascend through the Mongon valley to the 
opposite tableland, after traversing the Trueyre 
ata slight elevation. 

Such a line had even been approved by a 
ministerial decision at the beginning of 1877, 
when Mr. Boyer, the new engineer of bridges 
and roadways in charge of this part of the road, 
was led, through a thorough examination of the 
grouné, to a much bolder solution, and one 
that was greatly preferable and rendered possi- 
ble by the immense resources that are furnished 
us by the most recent processes of the art of 
construction. This plan, studied under the di- 
rection of Engineer-in-Cbhief Bauby, was to have 
the roadway rest constantly on the tableiands, 
instead of traverse the small abrupt valleys, and 
to cross the Trueyre gorge at a considerable 
altitude. 

The new studies were pursued with the great- 
est activity, and the work, which was begun at 
the end of the month of November, 1878, had 
been finished in the month of March. 1879, over 
alength of about 30 kilometers. The line was 
established over land that presented few obsta- 
cles, and the only difficulty was the crossing of the Trueyre | 
valley over a length of 550 meters and at a maximum height 
of about 125 meters. 

These figures aione give an idea of the importance that) 
the work to be constructed was to possess. Nowhere as 
yet had a viaduct been constructed xt so great an elevation, | 
along with so wide spans as a necessary result thereof. 
The work, therefore, necessitated the services of some such | 
young, active, and intelligent engineer as the author of this, 
project, in order to bring the colossal affair that had been | 


undertaken to a successful conclusion; and this gentleman | on the Marvejols side and one on the Neussargues. The 
succeeded in doing this only in employing known and} masonry of piers 4 and 5 supports the imposts of the great 
approved processes, jarch, At each of its extremities the superstructure rests 

The deepest part of the valley is to be crossed by a metal- | upon a small masonry viaduct which gives access to it. It 
lic arch of 165 meters span and 52 meters depth, analogous | bas also as supporting points, in addition to the top of the 
to the one employed for the first time by Mr. Eiffel in the | arch, two framework piers that are mounted upon the latter. 
Douro bridge in Portugal. Access to the top of this arch | The wide surfaces of the piers, that is to say, those that 
will be effected through metallic girders 52 to 55 meters in| are transverse to the superstructure and which have to with- 
length, which are to rest upon metallic piers having a stand the action of the wind, are constructed like lattice 

The state engineers baving recog-! girders, the two members being connected by horizontal and 
diagonal cross-stays. Piers 4 and 5 are, exclu- 
sive of masonry, 61°16 meters in height. The 
width of the larger sides is 15 meters at the base 
and 5 at the apex, or a batter of 0-082 of a meter 
per meter. The narrow sides measure 7 meters 
at the base and 2°33 meters at the summit. 

The superstructure consists essentially of two 
straight luttice girders 516 meters in height. 
The track is to placed 1°66 meters beneath 
the upper chords, so that the cars may be pre- 
vented from runring off the bridge in case of a 
derzilment. Beneath the track there is to be a 
solid roadway of Zoré iron, which wil! give the 
superstructure great transverse rigidity. Be- 
tween the lower plat-bands and the iron flooring 
there is to be a small service road provided with 
rails for the running of band-cars. 


Weight of the superstructure. . .1,350,000 kilogr. 
Weight of the piers..... 650,000 ** 
Weight of the arch. ...........1,200, 


Total weight of metallic portion, 3,200,000 


The total cost of the viaduct will amount to 
3, 100,Q00 francs, including masonry and excava- 
tions. 

Execution of the Work.—Myr. Eiffel set himself 
promptly to work. The masonry portion was 
executed with much care, and with as great rapidity as the 
nature of the ground permitted, and it was soon possible to 
proceed with the metallic parts, which were pushed forward 
with remarkable dispatch. The putting together of these 
scription of the project and its execution, but only to make | had scarcely been begun on the 1st of September, 1882, but 
known to our readers the state of advancement of the work | by the 30th of April, 1883, all the piers, the Murvejols span, 
and the process employed for swinging the superstructure | and the greater part of the Neussargues one had been con- 
into position. The following is a brief description of the | structed, so as to make it possible to soon proceed with the 

work as a whole: | mounting of the large arch. 
The metallic piers are five in number, four of them being| The iron piers were elevated by simple gius, which were 


masonry fourdation. 


ava 
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THE GARABIT BRIDGE. 


nized the necessity of adopting the Eiffel system of arch, 
judged it proper to commission that builder to execute the 
projected work. 

Our intention is not to give in this place a detailed de- 


| 


GARABIT BRIDGE OVER THE. TRUEYRE, ¥KANCKH. 
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raised higher and higher in measure as the work proceeded. | comes down with the help of Jeaders or ‘‘ jack-stays,” as in 
When it is reflected that the height of one of the piles above | the little mode) showr you, and it can be rolled up by very 
round exceeded 80 meters, that it was often necessary to | ordinary sailors or marines. The yard is supported by lifts, 
asten the gin guy-ropes in the very bed of the Trueyre, and | and by a wire tye attached to the mast-head and leadin 
that the length of these ropes reached several hundred meters, | through the saddle of the topgallant-yard; the royal is parrel- 
it will be seen that, although the process was in itself remark- | ed to this tye and these two upper yards come down, po- 
able for its extreme simplicity, the maneuvers were none | lacca fashion, and furl on the topsail-yard, as you have seen 


the less accompanied with considerable difficulty. This 
general character of simplicity, however, is found in all the 
other operations connected with this structure, and is the 
first thing that strikes the visitor who examines the gigantic 
undertaking. 

Swinging the Superstructure into Position.—Upon each 
bank, the corresponding part of the viaduct was mounted 
upon platforms aoepasedl for the purpose by Mr. Eiffel, and 
which were the same as those that he used with his Douro 
bridge. 

Each apparatus consisted of a frame of plate and angle 
iron, which rested at the ceuter upon an axis around which 
it could oscillate. On this frame there were two friction 
rollers, 0°5 m. in diameter and spaced 1°10 m. apart from 
axis to axis. Owing to the mobility of this arrangement, 
the two rollers always carried at the same time, whatever 
were the inflections that the bridge underwent, and whatever 
were the variations in the thickness of the bottom chords. 
Upon the axle of one of the rollers there was mounted a 
ratchet-wheel, which was actuated by a large wooden lever, 
whose length exceeded the height of the superstructure. 

At those points where the girders exerted the greatest 
pressure the number of contacts was increased by employing 
a four-roller apparatus. This iatter consisted of two two- 
roller apparatus analogous to the preceding, and capable of 
oscillating on a large frame which itself rested upon an axle 
at its center, Owing to these three articulations, the reac- 


|by the model. The lower yard is attached to the mast 
pom the rigging by a swivel parrel and hangs to a crane- 
| like fixture 8 or 10 feet above it. It will be seen that the 
|shrouds supporting the mast below the lower yard, and 
those running up to a point below the topsail-yard, and the 
| stays leading forward, give very firm support to the princi- 
pal yards and sails; above the topsail-yard there is a space 
of mast, about 55 feet, having two backstays and a stay to 
support the strain of the two upper sails—the jib sets to the 
topmast stay—and, perhaps, should be called a topmast- 
staysail. It must be remembered that when the two upper 
sails are furled there will be little strain on the 55 feet in 
question. 

The next mast, 75 feet abaft the foremast, I call the 
** middle-mast,” for want of a better nume. It carries be- 
fore it three large staysails, one stows on deck and one of 
the others comes down to a point near the eyes of the lower 
rigging, where there should be, as in some merchant steam- 
ers recently seen, a sort of gridiron or footing where a few 
men can stand ready to furl sails. This place must not be 
considereda ‘‘top” where Gatling guns can operate, but 
simply a ‘‘crow’s nest” or foothold. The other staysail 
stows within 18 feet of the deck. Abaft this mast are two 
staysails; the lower one comes to the deck to furl, and the 
upper one comes down to a point about 35 feet above deck, 
or as far as the main topmast-standing stay. Even modern 


| sailors can stow it there without much difficulty, with the 


tion was always distributed equally between the four rollers. | help of a ‘‘Jacob’s ladder.” 


The apparatus were distributed beneath the girders in 
such a way as to correspond with each other, two by two, 
perpendicular to the axis of the visduct. In order to secure 


be third mast, which I call the main, is 75 feet abaft the 
| “middle-mast,” and is precisely similar to the foremast ex- 


| cept the length, which is about five feet more, in order to 


uniformity in the maneuvers, the wooden levers were con- | get the topsail a little further out of the way of the smoke 
nected in pairs by bars, which were manned by workmen | of the funnels. 


standing upon the superstructure. 


All these levers acted | 


I have placed the boilers further aft than in the sketch 


simultaneously and with a properiy regulated stress, so that | sent me; préincipally, to accommodate my sail power, col- r 
the bridge moved forward without tending to incline the | laterally, to shorten the distauces from the cranks to the | arsenal, etc., and the Wanderer kept watch of them; on the 


piers. 
almost completely suppressing horizontal tractions and of 
forcing the vertical reaction to pass through the center of 
the bearing points. When the operation was finished, the 
girders were slightly raised by means of hydraulic jacks in 
order to remove the apparatus from beneath them and put 
in place the final bearings 

Ve were present at the placing of the Marvejols span, a 


portion of the bridge which is 285 meters in length and | 


weighs 850 tons. The mass to be moved was great, but its 
weight scarcely exceeded 3,000 kilogrammes per running 
meter. The wooden levers were 7 meterg in length, and the 
bars that united them in pairs were manned by from fifty to 
sixty persons, When these latter were ready to act, a sig- 
nal man stationed in each group raised a flag. At the sound 
of a trumpet made by the director of the maneuvers, all the 
levers were simultaneously thrust forward and then brought 
to a vertical position. There were also men standing near 
the rollers in order to lift the clicks of the levers when they 
were pulled back, so as to put in position wedges for facili 
tating the passage of the joint covers of the bottom chords, 


When it became necessary to raise the superstructure, Tan- | 


gye’s hydraulic jacks were used, each being maneuvered by 
one man, 


Each action of the levers caused the girders to move for- | 


ward 10 to 12 and sometimes even 15 centimeters, 
result was that, moving at the rate of 8 to 10 meters per 
hour, the entire span was crossed in six hours. 

The rolling of the structure was very gentle, and one who 
was standing upon it as it moved forward could perceive ao 
vibrations except those proceeding from the iron piers, 
which were felt to oscillate slightly. 

At present the superstructure has reached pier 4, beyond 
which there will probably be but three panels. 
process will be used with the Neussargues span, and there 
will thus be in front of each abutment pier a projection of 
a dozen meters that will serve to support the voussoirs of the 
large arch during its construction. 
the superstructure will then be held by metallic cables at- 
tached to angle-irons riveted to the last panels and passing 
through apertures in the abutments, in which they will be 
securely anchored.—Le Génie Civil. 


FORBES’ RIGS FOR WAR-SHIPS, AS PRESENTED 
TO THE BOSTON BRANCH OF THE NAVAL 
INSTITUTE. 


These apparatus had, in fact, the advantage of | 


The | 


The same | 


At its other extremities | 


stuffing-boxes of the shafts, and to give a better gun-deck 
and berth-deck; I should place my reserve coal bunker in 
| the center of the ship; I should like to place my engines be- 
tween the two after masts, so as to have very short shafts, 
aud less liability to bave hot journals. I am quite aware 
that in going so far aft I am trenching on what is considered 
the accommodations for the officers. I have not gone into this 
very closely, deeming it of secondary importance to the 
efficiency of a fighting machine. Still Isee no reason to 
doubt that there will be room enough for all. 

All the motive power of the Meteor was between the main 
and mizzen-masts, and she bad a berth-deck and guu-deck 
of about 160 feet fore-and-aft. The mizzen-mast is 112 feet 
long, and should step above the line of the shaft or shafts. 
It carries a good sized mizzen with a boom of 60 feet, a gait 
topsail, which ought to be set from the deck instead of by 
hoops as shown, and there are two very useful staysails, one 
of which comes down to the deck, and one within 25 feet; 
perhaps the mizzen should set by a rail on the mast, or on 
a trysail-mast, so as to avoid the chafing of the paint ou the 
mast by the hoops. So much for No. 1, which I believe to 
be the best of the plans. I recommend narrow channels 
high up, and a guard of stout timber all round above the 
| ports, so that in running alongside nothing shall fetch up. 


placed on the sketch of the Board, and it has less canvas 
}than No. 1. The masts are to be of steel oriron; the gener- 
al plan of the square rig masts is the same. I consider the 
smoke stacks too far forward, involving very long sbafts, 
and a loss of berth-deck accommodation, both of which I 
deem important. 

No. 3. Is supposed also to be rigged with iron lower 
masts, the two forward ones about 110 feet long; the motive 
power is supposed to be as placed on the sketch of the 
Board; the pole-masts fidded abaft carry only the two upper 
|sails. The topsail-yard is to hang to a projection of the 
lower mast through the cap, assisted by a wire rope leading 
to the mast-head. Supposing that it be desirable to send 
| down the two upper yards and sails, and to house the pole 


| masts; the topsail-yard, which is 67 feet long, without the | 


| sail, must depend on its parrel and on the mast-head crane 
to steady it, with, perhaps, 8 or 10 feet of the pole-mast re- 
maining above the cap, and the whole dependent on the 
mast rope. But, with the upper yards down, it will seldom 
be expedient to house the poles. 
If a ship of war sbould ever again be called to pass such 
|forts as existed at Mobile and on the Mississippi and at 
| Fort Fisher, all the yards would come down and the poles 


| be struck, as on sketch 4, still leaving seven effective fore- 


No. 2. Has the smoke stacks not in the position where | 


In our SUPPLEMENT 382 we gave diagrams of Captain | and-aft sails in readiness for use, and two gaff-topsails. This | 
Forbes’ rig for merchant steamers, Opposite are given out- | plan has two square-rig masts about 100 feet apart, and two 
lines of his rig for war steamers. The author says: Since | fore-and-aft masts about 53 feet apart, and these carry each 
the completion of my rig for steamers, the model of which I | a large gaff-sail and a gaff-topsail; these sails at first sight 
have shown, I have received from the President of the Ad- | appear large, but the hoist is only about 60 feet, and the 


a change which I believe to be desirable, looking purely to 
the working of the ship under sail. 

In all the plans I have made there is very little reefing to 
do; none to tie square sails, and, excepting in the two after 
sails of No. 3, none in the fore-and-aft sails; but there are 
bonnets to be removed occasionally in very severe weather. 

While I admit that my rigs are more necessary for short- 
handed ships—merchant ships—than for war ships, it is 
mainly because there are many more of the former than of 
the latter, and not because labor-saving devices are not equal- 
|ly important in war time for war ships. You all will re- 
cognize the fact that in an ole style man-of-war it requires a 
very small sick list to make a ship short-handed. I call to 
mind an illustration of what I say: When. in 1850, after a 
| typhoon, a ship of my building, to my consignment, was re- 
| ported outside dismasted, I applied to the commanding 
officer of the United States squadron, consisting of the 
Plymouth and the Dolphin, to send one of them in search of 
her, and was informed that the latter, a brig of about 300 
tons, had a dozen men on the sick list and could not be sent, 
and so I was obliged to charter a steamer at acost of $500, 
more or less, per day, and I seut ‘“‘ Jimmy” Watkins in 
search of the missing ship. On his way he fell in with the 
British brig-of-war Wanderer, Sir Johu Hay commanding, 
who was in chase of several pirate junksin a calm. Speaking 
her, Watkius was requested to tow the Wanderer into action: 
forgetting ull about the wrecked ship, and my $500 per 
diem, he complied, and soon had the brig nearly in position, 
when the pirates began to fire on the unarmed steamer; 
little did Watkins care for that, but the captain of the 
steamer began to inquire if he was chartered to go into 
battle, and whetber his insurance would be good; he came 
to the conclusion that the ‘‘better part of valor is discretion,” 
cut his hawser, aud left the Wanderer becalmed, while the 
junks plieu their sweeps and got out of range. Then spoke 

fay, and requested Watkins to go to Hong Kong, some fifty 
miles away, and inform the British admiral of the state of 
things, and ask him to send out a force of boats to attend to 
the pirates. Of course Watkins went, and before many 
hours came back towing half a dozen armed boats full of 
marines and seamer. In the meau time the pirates bad come 
to anchor in a bay where they had a regular shipyard, an 


arrival of the flotilla they pulled in for the enemy, Watkins in 
the advance as a volunteer; the junks were quickly deserted 
by their crews, many taking to the water, where many were 
killed. The vessels and warlike stores were burned, and all 
the boats returned to Hong Kong full of grog and glory in 
tow of my chartered steamer. The lost vessel (The Coquette) 
and all on board were never heard of. 

| After a time the officers of the English squadron sent 
to me from England a splendid sword for Watkins, in 
recognition of his gallantry in assisting Sir John Hay at 
the cost of the charterers of the steamer. These facts 
are stuted after thirty and odd years, and may be im- 
proved upon by Sir John if he lives, or by Captain 
Jamieson, of the P. and QO. seamer Canton, which I 
chartered, After my dull yarn about sticks, sails, fids, 
cte., I trust you will forgive this digression. 

“Jimmy” Watkins wasa considerable time in my service, 
und, while I fully approved of his doings, I sometimes 
thought that that sword ought to have been inherited by 
myself when he wound up his mortal coil. 

No. 6. Shows where the motive power and the sail power 


suit me best. 
R. B. Forses, 
March 31, 1883. 


THE USE OF COAL GAS AS A MEANS OF VEN. 
TILATION. 


By Norton H. Humpurys. 


Ir is easy enough to understand that a very slight me- 
chanical force, applied by the mediuin of a fan or ‘* blower,” 
|is sufficient to impel a quantity of air through an ordinary 
building, and out at the apertures provided for the purpose; 
| but when air is made to circulate by the action of heat, the 
cause of motion is not so obvious. It is well known that 
heated air ascends; but with what velocity it ascends, and 
the quantity of air that is thus put into circulation in pro- 
portion to the quantity of heat generated, is by no means 
generally understood. 

A gas flame can be used as a motive power for the work 
of ventilation, because it is a source of heat; and the efti- 
| ciency of gas or any other source of heat for purposes of 
| ventilation will vary with the quantity of heat produced. 
| Given a room of constant size, the velocity of the air through 
| the room will, neglecting for the moment the loss of velo- 
city by friction, be in some proportion to the quantity of 
heat imparted to the air, Tbe means by which this velocity 
jomm be calculated from the temperatures at the inlet and the 
outlet are very simple. Let us suppose a room to be 10 feet 
in height, and the external air & be 32° F., while the ave- 
rage temperature of the internal air is 62° F. The force 
which causes the air to move out of the apartment is due to 
the difference in weight between a column of air 10 feet high 
at 32° and at 62° respectively. This difference will be found, 


visatory Board a tracing of the Chicago, 315 feet long, 48 
beam, draught 19, mean. Displacement 4,450 tons. She is 
to have a covered deck. She is to mount on the spar-deck 
four 8-inch rifles, and one in the cabin, and nine 6-in. rifles 
on the gun-deck. She is to bave a modified ram bow; also, 
no keel, but bilge keels, and to be bark rigged with a sur- 
face of ‘‘piain sails,” not over 14,000 square feet. To be 

ropelled by twin screws, She is to be unarmored, and isto 

2 coopeiled at a maximum speed of 16 knots, and a sea 
going speed of 14. 

The dimensions are subject to alteration. The above 
an extract from a circular issued by the Boa 

In the sketch sent to me the position of smoke stacks and 
masts is given. As customary, the engineers give less 
thought to the position of the masts than I think ought to 
be given, If economy in cruising is to be, as it ought to be, 
the primary object, next to speed and armament, a rig should 
be chosen that will give the ship good sailing power in 
moderate weather, and have it so arranged that there will 
be little top hamper to retard progress under steam, and at 
the same time be manageable by a few men in strong gales. 
There should be a fair amount of square sails, say one-half 


is 


of the whole area; and the rest should be fore-and-aft sails, | only fit for strong gales; still, it is a good rig as compared to | above the gas jet; 


all coming down to, or very near to, the deck, The lower 
stay-sails may have bonnets, but none of the square sails are 
to have reefs, After naming these general coasiderations, I 
> now proceed to describe my different rigs. 

Yo. 1, 


lower and ove upper topsail, and a topgallant-sail; these 


may be called topgallant-sail and royal, as I prefer to style | 
them. They are all to be bent by the foot; the topsail | 


boom of the after one is only 50 fect, and may be compared 
to the mainsail of a pilot boat. If the eye only is to be eon- 
sulted, this rig may be considered the best of the lot. Its 
principal defect, as in No. 2, lies in the fact that the two 


by the law of the expansion of air by heat, to be equivalent 
| to about 0°53 foot of air—a column of air 10 feet high ata 
temperature of 62° is equal in weight to one of 9°42 feet in 
height at 32°. Borrowing an expression used in bydraulics, 


To have four iron or steel masts;a foremast 75 feet 
from the stem with a square foresail to come on deck; a} 


upper yards cannot come down snug to the topsail-yard, as. Ps 
and it will be well to bave the topgallant-sail, | we may say that the under hea of 056 
rigged as usual, to clew upand furl, and bring the royal yard | foot; and the velocity is, 4/ head x 8, in this case 4/0°58 
down and becket it to the topgullant-yard as was generally |x 8=61 feet per second. But suppose the difference be- 
done in the early part of this century. “In this plan the top- | tween the internal and the external temperature to be dou- 
sails ard the foresail come down, the former to furl on the bled—that the average internal temperature is 92°, the outlet 
lower yard, and the latter to the deck. This plan contains remaining at 32°. Jt will be found that the “head ” under 
about 20,480 square feet of canvas. | these circumstances is 1°09 feet of air, and the velocity 

No, 4. This plan has been devised to suit the position of | 4/109 x 8 = 8-2 feet per second. Although the quantity 
the motive power and the masts, as indicated in the tracing | of heat has been doubled, the velocity of the air is increased 
of the Board. It spreads over 14,300 square feet of plain | only to the extent of one-third; and this illustrates the fact 


| sail, and still may be considered a mere jury-rig for acruiser, that the best ventilating results are obtained by heating a 


The mizzen-mast, which is about 83 feet from the main, | large body of air to a small extent. The importance of this 
looks as if it belonged to some other craft. | will be seen in the subsequent examples. This calculation 
If, in conformity with the limit of 14,000 square feet | affords us a simple means of estimating the ventilating efli- 
named in the circular of the Board, we reduce this sketch, | ciency of the arrangement described at the commencement 
by the removal of the three square sails on the mainmast, | of this series of articles. The temperature at the outlet will 
containing 2,880 feet, we come down to a strictly jury-rig, | represent the average temperature of the air in the tube 
and the distance from the gas jet to the 
the usual rig of our cruising ships, where the topmasts can- | top of the tube will give the height, from which the “head” 
not be housed without impairing the sailing qualities of the | and velocity can be calculated, as just shown. The hori- 
ship in a great measure; as a general rule 1 am opposed to zontal portions of the tube and the vertical portion delow 
the large sheets of canvas exposed in such ships as the|the gas jet are of no use, and do not enter into the cal- 
Wabash and Minnesota. | culation; unless they are of sucha length that it is ne- 
No. 5. Has the smoke stacks placed as in the sketch of cessary to take into consideration the retarding effects of 
the Chicago ; the two square-rigged masts are similar to the | friction. 
others, but spread slightly less canvas, and the two after; This theoretical velocity cannot be obtained in practice. 
fore-and.aft-rigged masts spread a little more than No. 3 ;| In the first place, the “bead” will be divided into two; for 


| 
| | 
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APPROXIMATE AREA OF SArILs IN SQUARE FEET. 


Six square sails, 8.910; fore-sail, 2,800; seven stay-sails, 5,950; mizzen and gaff top- 
sails, 1,630; head sails, 800. Total, 20,090. 

Nore.—The masts are iron or steel, all in one. Stay-sails are all alike, Fore-sail 
comes to the deck. Top-sails come to lower yards. Topgallant-sails and royal come to 
the top-sail yard to furl. The three lower stay-sails come down to the deck. The three 
upper to B BB. The middle one forward to C. 


X 
\ 
i} 
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AREA OF Piatn Sart SQUARE FEET. 


Fore sail, 2,960; six square sails, 7,182; two spencers, 2,840; two after gaff-sails, 4,210; 
two gaff-top-sails, 920; jib, 850; main stay-sail, 879; fore stay-sail, 640. Total, 20,481. 


1, 1 are jack stays to lead the sails down by. 2, 2, Tricing tackle to set sails. 3, 3, 
Club yards. 4, 4, Cranes to support yards. 5, 5, Top-sail-yard tye. Six square sails are 
bent by the foot. Fore-sail comes on deck. 


APPROXIMATE AREA OF Saris rN SQUARE FEET. 


Six square sails, 6,000; fore-Sails, 2,664; two spencers, 2,680; one mizzen, 1,770; gaff 
top-sail. 40); fore-top-mast stay-sail, 830. Plain sails, 14,344. Mizzen stay-sail, 800; mizzen 
top-sail, 570; main stay sail, 1,250; fore stay-sail, 660. Total, 17,624. 


Fore-sail comes to the deck. Top-sail comes to lower yard, guided by jack-stays, A A. 
Topgallant sail clews up and furls at B. Royal beckets to topgallant yard. hen the 
topmast poles are housed and the yards are down, eight useful sails can be set. The 
smokestacks are placed as in the plan of Chicago received from the Board. See the engrav- 
ing at side for a mast stripped for battle. 


APPROXIMATE AREA OF SAILS IN SQUARE FEET. 


Six square sails, 7,070; fore-sail, 2,960; two after -sails, 4,700; top-sails, 900; 
two spencers, 3,460; stay-sails and head-sails, 3,000 sl, 22,090. ° t light ‘sails’ 
3,900, leaves plain sail, 18 190. » 3,000. Total, 22,090. uct light sails, 


Fore-sail comes on deck. Top-sail comes to lower yard. Topgallant-sail rips 4 


_ at A. Royal beckets to the topgallant yard. B, B are jack-stays to guide 


Fore-sail comes to deck. Top-sails come to lower yard to be furled. Topgallant- 
sail clews up to A. Royal beckets to topgallant yard. Stay-sail 1 comes down to B. 
Stay-sail 2 comes down to C. Stay-sail 3 comes down to deck. Stay-sail 4 comes down 
to D. Stay-sail 5 comes down todeck, Stay sail 6 comesdownto E. Stay-sail 7 comes 


down to deck. 


This represents a top-sail, topgallant-sail, and royal furled. A, A are the tricing 
tackles to top-sail. 


Sling of top-sail yard. 
i Slings of lower yard, 


A Mast Fientrne 


= 


46. 
/ 


AREA oF Sams Square Freer. 


Three square sails, 4,380; fore-sail, 3,200; mizzen and gaff top-sail, 3,000; mizzen top- 
stay-sail, : mizzen stay-sail, 770; main lower sail, 1,710; main upper sail, 1,065; two 
stay-sails, 1,600; head sails, , 1,985. Total, 18,650. 


CAPT. R. B. FORBES’ RIGS FOR WAR SHIPS.—(See page 6232.) 
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it wil! have to draw the incoming air into the room through 
the apertures provided for the purpose, and also to expel the 
used air through the outlets. Then there is the loss due to 
‘*coefficients of discharge,” varying with the shape of the 
different openings through which the air has to pass. It is 
found in practice that these several sources of loss reduce 
the actual velocity at the outlet to one-fourth or one-fifth of 
that ascertained by theory; and this when every care has 
been taken to provide proper apertures of sufficient area, 
both for the incoming and outgoing air. Taking a factor of 

as the practical efficiency, it will be found that in a room 
0 feet square and 10 feet in height, heated to 62° while the 
external air is at 32°, and having ventilating apertures in the 
floor and ceiling respectively of one square foot in area, 
4,820 cubic feet of air per hour will pass through—a suffi- 
cient supply of air for five or six persons. The amount of 
heat required to raise this quantity of air as required—30° in 
temperature—is very trifling; 4,320 cubic feet of air at 62° 
weigh nearly 330 pounds; and since the specific heat of air 
is 0°288, it follows that the amount of heat required for this 
purpose is 2,850 uuits. 


| shafts, or large tubes of some considerable length, is neces- 
|sary; the inlet apertures being so arranged and of such an 
| area as to reduce as low as possible the loss of ‘‘ head” by 
friction. 

If cold air is admitted into a room, it is imperative that 
the direction of the air current must be upward, from floor 
to ceiling. But if the air is first warnied, it may be down- 
ward—the air may be admitted at the ceiling and taken out 
at the floor level. Each of these plans possesses some ad- 
vantages and disadvantages. The admittance of the fresh 
air at or near the floor line enables the occupants to have the 
benefit of perfectly pure air; but it also brings with it a lia- 
bility to cold draughts. If admitted at the floor line, it re- 
duces the temperature of the floor; and thus, for reasons 
that are explained in my remarks on heating, creates a sense 
of chilliness and discomfort. Many of the disadvantages of 
this system of ventilating have been obviated by the simple 
plan of admitting the fresh air at an elevation of (say) 4 feet 
above, instead of at the floor line; and by providing means for 
warming the air in cold weather. The plan of admitting 

‘cold air at the top of a building or room, and withdraw- 


above the gaslighis—and is thus raised in temperature with- 
out losing its original purity before passing into the room, 
Since it is the space above the gaslights that affords the use- 
| ful warming effect, it is evident that in using the same gas 
‘jst for lighting purposes there is a loss of heating power. 
| For, in order to be effective the gas lights must be at some 
considerable elevation from the floor. It is therefore open 
to consideration whether it is not advisable to adopt some 
other apparatus for lighting, and to employ this for heating 
and ventilating only, by the use of small subsidiary gas jets 
at the base of the outlet shaft. The inlet to the interior or 
outlet shaft is situated at or near the floor line, and the shaft 
is continued out into the open air or into a main outlet shaft. 
Thus the air is admitted at the base of the exterior shaft, 
passes up and out into the room near the ceiling, where it 
| diffuses itself equally, and gradually descending to the floor, 
finds its way to the outlet shaft, in which the gas jets are 
contained, and thence out into the open air. 

The source of the action of this apparatus—its motive 
power, so to speak—is the heat given off by the gas in the 
‘act of combustion, Part of this heat is used for warming 


Fic. 1.—IMPROVED REVERSING COGGING MILL ENGINES. 


Thus it can be easily proved on paper that ventilation 
may Le effected by an insignificant expenditure of beat, and 
without mechanical appliances or any special apparatus. 
But bere the practical difficulties come in. This plan of 
ventilation —simple apertures—is rendered impracticable by 
changes in the direction of the wind and in atmospheric 
temperature, Arrangements of the nature of baffle plates or 
light flap valves may be adopted; and all sorts of contriv 
ances of this kind have been introduced for the purpose of 
preventing the action of the wind from interfering with the 
process of ventilation. But, at best, where used with simple 
apertures, these have only been partly successful; and 
this plan of ventilating may be discarded as impracticable, 
although it is possible that, under some circumstances—as, 
for instance, a building in a very sheltered position—it may 
be applied with advantage. The most successful schemes of 
ventilation in actual use for large buildings, etc., include the 
use of outlet apertures of such a size that the air passes 
through them at a brisk rate; thus creating a current that is 
capable of rising superior to the action of the wind. To 
secure this result without mechanical apparatus, the use of 


ing it at the floor line, usually fails, because the cold air, 
being denser than that in the room, falls at once to the floor, 
and thus direct currents from the inlet to the outlet are cre- 
ated; but if the incoming air be first warmed to the tempera- 
ture of that in the room, this does not occur. 

The objection to the downward current is that it cannot 
be used with naked lights, when the lights are above the oc- 
cupants, as is usually the case; for the lights get the fresh 
air first, and by the time it reaches the occupants it has been 
charged with products of combustion. Apparatus has lately 
been introduced which successfully overcomes this objec- 
tion. The gaslights are inclosed in a tube, which consti- 
tutes the outlet shaft (a glazed pane being inserted in order 
to allow the light to show into the room), and this outlet 
shaft is wholly or partly surrounded by a larger shaft, which 
admits the air into the room. The fresh air is admitted at 
the bottom of the exterior shaft (which bas no communica- 
tion with the interior shaft) by suitable tubes or apertures 
communicating with the external air. In passing up this 
shaft, it takes up heat by contact with the outside surface of 
the interior shaft—that is to say, the portion of it that is 


the incoming air, and part is used for heating the outlet air 
and products of combustion; the former quantity is used 
for warming, and the latter for ventilation. The vital point 
in the action of this apparatus is the size and length of the 
outlet shaft in proportion to the quantity of gas burned in it. 
And if the gas is to be used for lighting, we are handicapped 
to some extent as to the velocity of the air in the outlet 
shaft. Too rapid a velocity will cause the lights to flicker. 
Let us assume that we require to pass, by means of an app2- 
ratus of this kind, 10,000 cubic feet of air per hour through 
an apartment, that the air is admitted at 32°, and must be 
raised in the outlet shaft to a temperature of 92° F. The 
quantity of beat required for this purpose will be 10,000 x 
(92° — 32°) + 55:2 (the latter quantity being the number of 
cubic feet of air that one unit of heat will raise in tempera- 
ture to the extent of 1°) = 10,870 units. The quantity of 
gas required to produce this amount of heat is rather less 
than 16 cubic feet; accepting the usual factor of 700 units 
per cubic foot. For the requirements of 14 or 15 persons. 
10,000 cubic feet of air would suffice; and after allowing for 
the transpiration of air through the wails of the room, we 
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may say t 


hat it is possible to ventilate an apartment by the | sideration will show that the inlet or exterior shaft must 


very low expenditure of 1 cubic foot of gas per hour for each | also be in the same proportions with respect to its height. 


occupant. 


We may glance, in passing, at the effect of the length of 


the chimney or outlet shaft, It will be seen by the previous | 
example, that the ‘*bead,” or pressure, will vary as the 

we foot shaft twice as much, or 1°16 foot; 30 feet, three 
times as much; and soon. According to the rule 4/ head 
x 8 = velocity, the theoretical velocity of the current, and 
therefore the quantity of air removed from the apartment, 
will be proportionate to the square root of the length. | 
If we lengthen the shaft fourfold, we increase the velo. | 
city twofold without affecting the consumption of gas, 
This shows that the outlet shaft should be as long in per- 

sndicular height as circumstances will permit. he lower 
part of it—that inclosed by the exterior shaft—should be | 
made of good heat conducting material; while the portion | 
continued above it should be of non-conducting material. If 
the whole were of thin sheet iron, for example, a considera- | 
ble loss of heat by radiation from the upper part of the shaft 
would obtain; and such loss of heat means loss of velocity, 
and therefore loss of practical effect. 


Thus, a 10 foot shaft will give us 0°58 foot ‘* head;” | 


There is the question of heating the air, in its passage up 
the external shaft, by means of the heat radiated and con- 
ducted from the external surface of the internal outlet shaft; 


| but this is a question of constructive detail that need not be 


followed out here. In order, however, to act efficiently, this 
must be capable of regulation. In warm weather it will not 


| be necessary to heat the air at all; and the colder the weather 


the greater the quantity of heat that will be required for this 
purpose, Perhaps the best means of securing this result 
would be to provide some means of regulating the level at 
which the fresh air was admitted to the inlet shaft, by means 
of apertures, one at the base and one at the top of the shaft. 
In cold weather, the top aperture must be entirely closed, 
and all the air admitted at the bottom; while in warm 
weather the whole of the air might be admitted at the top of 


| the shaft.—Journal of Gas Lighting. 


ROLLING MILL ENGINES. 


WE illustrate two pairs of engines constructed by Messrs. 
Davey Brothers, Limited, of the Park Iron Works, Shef 


| ease, by a steam cylinder fitted with suitable controlling 
| gear, so arranged as to dispense with the usual oil cata- 
ract. 

The crankshaft is 18 inches in diameter in the journals; 
| its extreme length is 20 feet, and its weight upward of 13 
| tons. It is made in halves, bolted together in the center, 
| the flanges being used for carrying the balance disk. The 
| height from the foundation to the center of the crankshaft is 
four feet, and the total weight of the engines about 150 
| tons. 

We may state that a modern rail plant, consisting of 
cogging, roughing, and finishing engines and mills, will 
turn out 3.00 tons of rails per week with ease, while 
|formerly 700 to 800 tons was considered a splendid 
week’s work. — Hngineering. 


A PAPER STEAM LAUNCH. 


The Westinghouse Machine Company, of Pittsburg, is 
having made at Lansingburg, New York, a steam launch, 
length of keel 20 feet; breadth of beam, 5 feet; depth of 
| hold, 3 feet; length over all, 24 feet; draught of screw, 24 


| inches; length of shaft, 8 feet; weight without machinery, 


It must be remembered that the theoretical velocity wiil | field, for the rail mill of the Tredegar Bessemer Works. Fig. | 1,000 pounds; seating capacity, 25 persons; carrying capa- 
be divided into two. ‘The air has to be set in motion at the | 1, opposite, shows the reversing cogging mill engines, and | city, 3 tons. The craft is built in two sections and jointed 


Alt 


Fic. 2—IMPROVED RAIL MILL ENGINES. 


inlet, and this velocity will be practically lost in its passage 
through the room, and therefore will have to be got up again 
at the outlet shaft. There is also the loss from other causes, 
as already mentioned. We have seen that the theoretical 


Fig. 2 the rail mill engines. In the former the cylinders, 
which are overhung, are forty inches in diameter and five 
feet stroke, and are fitted with balance slide valves worked, 
through reversing links of the Allan type, by eccentrics 


on the keel. The sheathing is a solid body of paper, three- 
| eighths of an inch thick, a quarter of an inch thicker than on 
racing boats. A bullet from a revolver fired at the sheath- 
ing, at a distance of four feet, neither penetrated nor made 


be ine for an increase of temperature of 60° 1s, in the case | fitted to separate shafts and driven by drag links from the| an abrasion. Experiments have chown it is impossible to 
of a shaft 10 feet in length, 8°2 feet per second. Dividing | main cranks. The reversing is effected by a steam cylinder | soak or soften the hull or increase the weight by the contact 


this by the factor of practical efficiency, 0°2, we get 1°6 feet 
per second. The effect of increasing the length to 20 feet 


fitted with suitable controlling gear, so arranged as to dis- 
pense with the usual oil cataract. All the starting handles 


of water. A paper vessel of a thickness corresponding with 
| the hull of the launch, prepared without paint or outside 


= according to the preceding calculations, increase the | are brought to an elevated platform erected over the center | protection, was placed in the water last October and _re- 
Velocity to 2°3 feet per second; a length of 30 feet would | of the engine, so that the man in charge has a complete| mained eight months. It shows no sign of moisture inside 


give 2°8 feet per second; and 40 feet, 3°2 feet. It should be | 
mentioned that this factor of practical efficiency is sufficient 
to include a loss of ‘‘ head” due to the use of a cowl or wind 
protector at the top of the shaft; for it is quite practicable 
to use such appliances at the tép of a shaft, though they do 
not work well with simple apertures. The velocity being | 
Kuown, it is an easy matter to calculate the size of the shafts | 
required to effect the foregoing conditions. In each case | 
they will be dependent upon the perpendicular height. Tak- 
ing the outlet shaft first, it will be found that for the short- 


est length (10 feet) a sectional area of rather less than 1°75 | 
Square feet will be required—say 16 inches square for a| 


—. shaft, or 19 inches in diameter for a round shaft. 
or the longest length, half this area would suffice—say 1114 


inches in the side, or 13 inches in diameter, A little con- | 


view both of the engine and of the rolls. 


The cranks are of cast steel and have the counter-weights 


easton. The crankshaft is of best wrought scrap iron, 16 
inches in diameter in the journals and 20 inches in the 
middle. The second motion shaft is also best wrought scrap 
iron, 20 inches in diameter in the bearings and 24 inches 
in the middle. The spur gearing has a ratio of about two 
to one. It iseight inches pitch and twenty-four inches 
wide at the points of the teeth. The total weight of the 
engines is about 140 tons. 

The engines designed for driving the finishing rolls have 
cylinders 48 inches in diameter, and 4 feet 6 inches 
stroke. They are overhung and fitted with balanced slide 
valves renege | eccentrics through reversing links of the 
Allan type. 


e reversing is effected, as in the previous | in a cool place. 


| nor evidence of disintegration. The motive power of the 
craft will be a Westinghouse engine of six horse power, 
2,000 revolutions a minute. The engineand machinery will 
be placed in the boatat an ear'y day, when a trial trip will 
be made. 
| 

| Ir has been proved by numerous experiments that 
flour cannot bear the action of the sun, even when 
}not exposed directly to its rays. When flour is ex- 
to the heat of the sun, an alteration takes place 
|in the gluten similar to that produced by the heating 
of the stones. For this reason it is advisable that the 
transportation of flour should take place, if possible, on 
cool days or by night, as well as that flour should be stored 


ith- 
pm. 
ase- 
gas : 
ver. 
»me 
pen 
me 
ing : 
jets 
ror 
aft. 
aft, — 
e it 
or, 
are 4 
‘ive 
the q 
ing 
| 
| 
= 
ir 
nt 
t. 
et 
r. 
h 
e 
x 
if 
of 
e 


6236 


SKETCHES FROM THE FURNITURE EXHIBITION, 
LONDON. 


Tue furniture represented on the engravings below 
is principally in the manner of the Queen Anne and 
Georgian periods, some pieces being exact reproductions 
of antique models, while in the case of the serpentine 
front sideboard, and the tall clock, the old examples them- 
selves are exhibited, though with regard to the latter 
some necessary restoration has been effected. The sofa 
and heart-shaped chair with stuffed back are types of 
the graceful thinly stuffed upholstery to which Heppel- 
white has given his name. The sofa is temporarily 
covered in plain silk of tender apple green shade, character- 
istic of the style, but when permavently finished should 
have a double row of brass nails. The clock is in the 
manner of Chippendale, very graceful in detail, and is 
fitted with a light bell chime movement. The enrichment 
upon the door is freely carved in low relief. Of the two 
writing cabinets, that in the style of Sheraton is of satin- 
wood inlaid with festoons. The table, which is hinged, 
forming a writing flap, is supported by thinned legs and 
stretcher, and the upper part is inclosed by glass doors 
latticed, the cornice being surmounted by shaped pediment 
with vase. The other writing cabinet is of English walnut, 
inlaid with bandings of plainer wood. 
hinged flap and cabinet for the — of china, with 
canted pilasters fluted at the corners. Here, however, the 


S KETCHES I'v RNITVR B 


the center is suited for a hall or library, the frame being of 
dark oak and the covering of rich brown morocco, finished 
with bronzed nails and a fringe of leather. The wicker 
seat chair is from an old example from one of our 
baronial halls; that with rush seat, which is of later date, 
is also from an old model. It may be noted that many of 
these old types of chairs can only now be used in their 
reproductions, the originals being for the most part unsafe 
or entirely worm-eaten.—Building News. 


SKETCHES OF FURNITURE FROM THE FURNI- 
TURE EXHIBITION. 

THE ees y opposite give examples shown at the 


Agricultural Hall, Islington, and their variety serves to indi- 
cate the comprehensive character of the Fursiture Exhibi- 


HIBITION 


tion, where designs of an essentially nineteenth century pat- 
| tern are represented by choice and elaborately finished pieces 
placed side by side with specimens, either of genuine old 
| English make, or of carefully executed copies of ancient ex- 
amples. Of this latter class, we have noted several satisfac- 
tory efforts in the collection shown by Messrs, Conrath & 
Sons, from whose stall we have sketched a very handy cabi- 


treated. 


| decorations in colored woods, simply and honestl } 
copies of 


| Mr. John Eyles exhibits some good satinw 
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SHERATON FURNITURE. 


WE give on next page examples desigued by Sheraton, 
whose work may be taken as the next representative school 
which followed that of Chippendale, developing, as it were, 
the more useful and practical characteristics of the earlier 
style, and rendering it more thoroughly English in its man- 
ner as well as common sénse in its forms. Sheraton, it is 
true, sometimes spoiled his designs by following the then 
fashionable love for upholstery, decking his cabinets, sofas, 
and tables with heavy swags of drapery festooned in gimped 


and fringed hangings, thought to give evrace and elegance, 
but which really only provided receptacles for dust, and 
|added a cumbersome frowsiness to the furniture so treated. 
The drawings accompanying these remarks illustrate pieces 
|in which such trimmings were not used, excepting in the 
|upper part of the ‘‘cylinder desk bookcase,” where the 
' curved lines of the little hangings certainly give a finished 
effect to the square, rigid lines of the cabinet, and being 
within the glass are not open to the above objections. 
| Sheraton speaks of Chippendale’s designs as already ‘* Wholly 


lt also bas the | net chest of drawers, made in dark mahogany, with inlay | antiquated and cast aside, though possessed of great merit 


according to the times in which they were executed.” Of 
| Ince’s and of Maybew’s designs similar remarks are made: 


IstincTon. 


SKETCHES FROM THE 


HALL 


FURNITU 


WRITING CABINET 


CENTURY 
with WICKER, 
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EXAMPLES « E.NGLISH FVRNITVRE 


table has a deep shaped frame with kneehole in center, and 
is supported by quaintly shaped cabriole legs. The charac 
teristic brass handles to the drawers enhance the effect. 
The rosewood cabinet is in the Georgian manner, having 
on either side above small cabinets for the display of 
china, and in the center a beveled mirror surmounted by 
shaped bracket. The lower part is raised in the center, 
forming projecting cabinet, inclosed with latticed doors and 
bracketed down upon the lower part above three drawers. 
The wings have open shelves above, supported by columns, 
with cupboard below, the doors of which have richly 
carved panels. The metal work is tastefully wrought and 
finished adull silver color, The mahogany pedestal is of 
Adams type, and the very quaint hall chair with carved 
back and seat is an exact reproduction of a fine old exam- 
ple executed in oak. The ‘ttambour” front writing table 
is of dark mahogany, with brass handles to the drawers. 
The corner chair is of oak, from a good old model, and has 
the seat thinly stuffed and covered in cloth of a soft 
reen, finished with nails. It forms a most comfortable seat. 
The mahogesy chair with shaped seat, although taken 
from an English model, is decidedly French in character, 
and is carved with pearl beading round the frame. It is 
finished in brown morocco, with good effect. The side- 
board with brass rail is a pretty example of Sheraton; the 
form is graceful, the wood very rich in color, and the 
original brass lion handles are suitable and good. The 
heart-shaped chair and that in Chippendale’s broad man- 
ner are both reproductions, and are interesting exam- 
ples; they are covered in the green serge cloth, finished 
with brass nails. Of the three quaint armchairs, that in 


eighteenth century French character, and the little bonheur 
de jour, with its figure painted pane's and drapery swags, 
— figures from our sketch book to-day, is a typical ex- 
ample. 

Messrs. William A. & 8. Smee are large exhibitors, and 
their exhibits are characterized by a freshness and thorough- 
ness which at once commend the work to those who desire 
furniture for everyday, practical wants, and at the same 
time of a tasteful appearance. Two pieces are from a bed- 
room suite, and the third from a dining room set of furni- 
ture. The chair is well made in fumigated oak, and has 
sealing wax red leather for the seat and arms. The propor- 
tions are well adapted for comfort, and without any effort 
after antiquarian effect, the design well becomes its inten- 
tions. The many purposes available in the walnut and 
rosewood toilet table can at once be seen by a reference to 
the sketch, and the corner wash stand, with its marble lined 
sides and table top, needs no recommendation for its useful 
adaptability 

The large radiating stove, shown by Messrs. Doulton & 
Co., is perhaps their most satisfactory exhibit. In design, it 
suggests the type of terra cotta stove met with in Holland, 
often very richly ornamented with elaborate decorations, and 
always presenting a wide heating surface. The freedom of 
outline of the old specimens alluded to is sometimes too fan- 
ciful for domestic comfort, and the smoke arrangements 
generally are exceedingly primitive. 

Messrs. Doulton’s stove is open to neither of these objec- 
tions, and the glazed majolica effect of the raised diaper 
green and red brown tiles is very good, while the surmount- 
ivg cornice is in character, and so is the rusticated work be- 
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‘The designs are of the same cast, and therefore have suf- 
fered the same fate.” In justice to Sheraton’s good taste, 
however, he further remarks in another place that Chip- 
pendale’s work was ‘*‘ real original as well as extensive and 
masterly in its designs,” Sheraton’s contemporary, Heppel- 
white, gains no such graceful acknowledgments from his 
hands, venturing upon invidious comparisons ‘‘ with the 
newest taste,” and leaving on record his private opinion that 
Heppelwhite’s ‘‘designs bave caught the decline,” while 
with prophetic warmth he adds, “and in a little while they 
will suddenly die of the disorder.” The sadness of such a 
prospect, even for the work of one who at times no doubt 
had figured as a competitor, seems to have led Sheraton to 
indulge in more calm and serious reflections. This predicted 
oblivion of his friend's work ‘serves to convince us of that 
fate,” he remarks, ‘‘ which all work of the same kind will 
ever be subject to. Yet it must be owned that things of 
this sort have their usefulness for a time; and when, through 
change of fashion, they become obsolete, they serve to show 
the taste of former times.” 

Sheraton, no doubt, was a thoroughly practical man, and 
a hard, earnest worker. By trade he was a cabinetmaker, 
and having premises in Hart Street, Grosvenor Square, en- 
joyed considerable patronage from the upper classes during 
the last twenty years of the past century, when bis work 
was most fashionable. Personally, he does not seem to have 
esteemed mere fashion very highly, though ever ready to 
make her serve bis more worthy aims. Speaking on this 
subject, he sums up his dissertation thus: ‘‘ With respect 


iently practiced 


to changes of fashions, he who is properly acquainted with 
lines, well versed in perspective, and suffice 
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ornamental drawing will, from a few hints, be able at 
a time to turn his hand to any fashion. Generally, of 
course, this is trae enough, always provided that the style 
chosen be not irredeemably bad, and no doubt inherent skill 
masters difficulties otherwise insurmountable; but it is quite 

ssible that skill may fail and taste degenerate, as Shera 
itself im his decline will show, when, like Chip- 
pendale, he sought effect in extravagances and novelties in 
too exuberaut a fancy. 


frame on which he rests his hand. On the left, seated near 
the window, is an artist busy in designing, at whose right 
band is the Genius of Drawing, presenting the artist with 
various patterns. The back figure is Architecture, measur- 
ing the shaft of a Tuscan column, and on the background 
is the Temple of Fame, to which the knowledge of these 
arts directly leads.” He then adds this foot-note: ‘‘ Time 
alters fashions, and frequently obliterates the works of art 
ard ingenuity; but that which is founded upon geometry 


SHETCHES OF: FURNITURE 
FROM THE FURNITURE EXHIBITION 
“AGRICULTURAL HALL LSLINGTON 
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That Sheraton enjoyed a considerable opinion of himself 
and of his works is evident from his writings, and the fol- 
lowing note, dated 1791, and written as descriptive of the 


emblematical frontispiece to his ‘‘ Drawing-book,” may be | of the Five Orders “‘ proportioned in aliquot parts,” and of | 


quoted as an instance: ‘‘ To show in as pleasing a way as I 
could the stability of this performance and the subject of 
the book in general, I have, by a figure on the right hand, 
represented Geometry standing on a rock, with a scroll of 
diagrams in his hand, conversing with Perspective, the next 
figure to him, who is attentive to the principles of Geometry 
as the ground of his art, which art is represented by the 


and real scierce will remain unalterable.” And so with these | 


high aims in view, the author commenced his labors, pre- 
facing the development of original design by au honest study 


geometrical problems and figures. 

His designs, besides illustrating admirable taste, are many 
of them extremely clever and ingenious for their mechanical 
contrivances, while, for excellence of finish and exactness 
of fit, it would be difficult to surpass them. The cylinder 
desk bookcase, illustrated to-day from his details, is an ex- 


ample in point. It is made of satinwood, crossbanded, and | 


CORNICES & SURBASES 


MAURICE ADAMS 


Wing 


FURNITURE EXHIBITION, LONDON—SHERATON FURNITURE. 


| polished or varnished as it was then called. The green silk 

uting to the bookcase doors is behind the glass, with the 

drapery swags put on at the top before the flutings were 
| fixed. The crossbars of the doors center in a diamond orna- 
ment, which is carved and gilt, and the open verge to the 
top isin brass, The detail of its working parts is rather in- 

| tricate, as will be seen by the section which we give, but in 
| reality, as those who are fortunate enough to possess any 
perfect specimens of Sheraton’s furniture will well know, 
the whole contrivance works with the greatest ease. I is the 
trammel of iron ¥ in, thick by 144 in. broad, to which the 
slider is communicated with the cylinder, so that when the 
former comes forward, the latter rises and discovers the nest 
of drawers and letter pigeon-holes, shown by our sketch of 
the design. When the slider or desk is pushed home, flush 
with the face of the front, the cylinder is brought down to 
it at the same time. The detail diagram over the scale shows 
how the lock of the long drawer under the slider secures 
both the drawer itself and the slider simultaneously. D is 
the long drawer front under the slider, 8, and P is the par- 
tition between them. C is the spring-bolt let into the par- 
tition. When the drawer-lock bolt is out, as it rises it drives 
the spring-bolt, C, into the slider, and when the drawer is 
unlocked, then C falls down into its place in the partition, 
and the slider can be pulled out. The action of the slider is 
indicated in the general section by the dotted lines. U, for 
instance, gives its vertical position when the slider is half 
out, and when it is pushed home the slider isat 1G. The 
upper slit of the trammel works on a pivot-pin, which is 
| fixed firmly by means of the center plate, having four screw- 
| holes. The triangular dotted lines at Rr show thin pieces 
|of wood screwed on to the end, to which is fixed the small 
jnest of drawers, forming a space in the clear for the tram- 
|mel to work in; and is a 3g piece crossbanded and ve- 
| neered, and cut behind for the same purpose, hiding the 
trammel and keeping the slider in its place. 

Figs. 1, 2, 83, 4show the small drawers. The upper part 
of the piece containing the cylinder is made separate from 
the lower half containing the two heights of drawers beiow 
the slider. A is intended to illustrate how the rail of the 
lower framing is cut out to make room for the trammel, 
There is a sham drawer front in the usual way, which fast- 
ens down the slider and goes in with it like the ink and pen 
drawers on either side of the rack desk in center. These 
drawers help to steady the action of the slider, and are 
rather unusual features. The lady's writing table, of which 
we reproduce the perspective elevation and sectional dia- 
gram, is another good specimen of Sheraton’s ingenuity, 
and certainly the design is a very admirable one. The con- 
venience of this table is that a lady when writing at it may 
both receive the benefit of the fire, and at the same time 
have her face screened from its scorching heat. This is ef- 
fected by means of a balance-hung screen, T, sliding up and 
down in the thickness of a boxivg at the back of the table, 
and a small slide incloses the weights and renders them of 
easy access. 

The small patera in the center of the back, between the 
inlaid ornamental swags, communicates with a spring of a 
similar kind to those to the drawers, and this spring keeps 
down the screen when the weights are up. By touching the 
patera the screen is relieved and rises, a start from the bot- 
tom being secured by two small springs fixed on the lower 
rail of the framing in which the screen works. The side 
boxes or hinged drawers are for ink and pens. These both 
fiy out by force of a common spring when the knob on which 
the candle bracket is tixed is pressed. Fig. A is the spring 
plate, which is let in under the candle branch; C is a lever 
which is pressed to B, the end of the drawers, by a spring 
rising from D; N is the rim of the candle bracket, and eé is 
the knob just mentioned, which is capable of being pressed 
|down; therefore, if P be screwed into E, at end of lever, C, 
by pressing e, C rises and relieves B, which at once starts 
out by a common spring fixed on the inside of the boxes in 
the usual way. There is a drawer under the desk top ex- 
tending the whole width between the legs. The table is 
|made of satinwood and crossbanded. The desk is covered 
| with green leather. The table is about 3 feet in total height, 
'and about 2 feet 6 inches high by 20 inches deep. 

Among our other illustrations is a piece of useful furni- 
ture known as a ‘‘ pot cupboard,” and thus described by 
Sheraton: 

‘« These are used in genteel bedrooms, and are sometimes 
finished in satinwood, and in a style a little elevated above 
their use.” 

This example has a tambour door, while the two drawers 
below are useful additions, and so is the little cabinet medi- 
cine cupboard over the table top, with small folding doors. 
The legs are turned and stand firm on all fours without cast- 
ers. The lady’s secretary is for a private chamber, and 
has endless ‘‘ nicknackery putaways,” with a bonnet cup- 
board below. The piece is made in black rosewood, cross- 
banded with tulipwood and enriched with brass mouldings. 
The upper shelf is in marble, supported by brass columns 
and a brass ornamental verge enrichment round the edge. 
The two pediments are thoroughly characteristic of Shera- 
ton’s style, and the cornices and surbases give some details 
enlarged. The upper pediment is made in three thicknesses, 
having the middle piece with the grain running up and 
down. The foliage ornaments are cut out along with the 
astragal and planted on, and the whole pediment fixes with 
tenons into the cornice, from which it is readily removed by 
this means. The second pediment is very flatly treated, and 
the tablet part is crossbanded, with a japanned drapery 
swag and patera in the center.—Building News. 


PROJECTING LANTERNS. 
By C. H. 


A Goop deal has been said of late about oy ecting lan- 
terns, and some new styles have been brought forward for 
public favor. One inventor has a lantern that “ will actu- 
ally show the circulation of the blood in the frog on a disk 
four feet in diameter.” So much has been said that no 
apology is necessary if I describe my own lantern and what 
it will do. 

After experimenting for over two years, I purchased a 
Marcy’s lime light sciopticon about five years ago. One of 
Zentmayer’s microscopic attachments was ordered at the 
same time. Two cylinders, filled with oxygen and hydro- 
gen, respectively, were purchased from New York. For 
objectives I have used those from my microscope with suc- 
cess, although the field is flatter and lighter if objectives be 
used that were made especially for this work. ntmayer 
makes good lenses of this kind; so do Bausch and Lomb. 
A one and one-half inch of Zentmayer’s and a three-fourths 
of Bausch and Lomb make a good outfit. To work nicely 
the gases should be under heavy pressure. When the pres- 
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sure in the cylinders is down to 60 or 70 pounds, I do not 
have such good results. In that condition they are generally 
sent to Detroit—only 40 miles distant—and filled to 200 
pounds pressure. 

With this simpie outfit I illustrate my lectures on Histo- 
logy. A transverse section of the spinal cord of a pig can 
be enlarged to ten feet in diameter on the screen. To show 


| ‘‘instantaneous ” work. This gave admirable definition on 
all portions of the image; but, owing to its length of focus, 
it was not suitable for such small objects as we had tested 
the other lenses upon, as the image was too diminutive un- 

| less the camera be inconvenientl 7 long. But for objects of 
larger size, however, it answered perfectly. 

fe had now exhausted our stock of short focus lenses, 


la sufficient height to produce the necessary pressure, the 
amount of this pressure varying with the elasticity and fluid 
| state of the substance to be dealt with. 

Directly pressure is applied filtration commences, all the 
insoluble matter being left in the hollow of the ring, or 
rings, while the soluble contained in the filtrate passes 
|laterally, or radially, outward along the faces of the 


the nerve-cells a power of 500 diameters is easily obtained. | but there is one other we should have liked to have tried for | diaphragms, to the circumference, and finally escapes, run- 


The cells will show so clearly that their poles can be 
counted and their nuclei clearly discerned. Sections of 
injected kidney, liver, intestine, ete., show very clearly and 
beautifully as well. Sections of cancer will show the stroma 
and cells, Pneumonia lung will show air cells six inches in 
diameter more or less filled with the exudate. 

One of Dr. A. Y. Moore’s double stained blood slides will 
show the individual corpuscles and their nuclei at a distance 
of 20 feet from the screen very clearly. This is true with a 
disk six feet in diameter. The strive and sarcolemma of 
muscle can be exhibited also. The circulation of the blood 
iz simply no trick at all. I have exhibited this, using the 
tongue of the frog, on a disk 12 feet in diameter. 

By a simple device opaque specimens are thrown upon the 
screen. In this way a frog is pithed, the thoracic walls re- 
moved, and the heart beating in sifu exhibited. The heart 
will appear about a foot in length and will powerfully con- 
tract, stimulated by the heat of the light. The heart may be 
removed from the body, pinned to a card, and this thrown 
on the screen, stil) there is vigorous motion. 

Again the heart may be halved and quartered, yet still the 
pieces will be seen to contract. No complex or wonderful 
apparatus required. Two hundred dollars and a little patience 
and ingenuity will go farther than some fifteen hundred 
dollar outfits. —Zhe Microscope. 


PHOTOMICROGRAPHY WITHOUT A MICROSCOPE 
OR MICROSCOPIC OBJECTIVE. 


We took a small Ross ‘‘ postage stamp lens” we possess, 
and fitted it on to the front of a copying camera capable of 
extending to twenty-eight or thirty inches. This lens we 
may, in passing, explain iz nothing more or less than a por- 
trait combination in miniature. It is something under three- 
quarters of an inch in diameter, and about one aud three- 
quarters of an inch equivalent focus. To use it for our pres- 
ent purpose we, of course, required something to support 
the object to be photographed, at the same time permitting 
its being adjusted in any position, and also capable of being 
used asa rough means of focusing or regulating the size 
of the image; in fact, to take the place of the stage of a 
microscope had one been employed. This is how it was 
accomplished. On the front of the camera we fitted a shal- 
jow box after the manner of an ‘‘ elongating cone,” and on 


this was screwed the mount of a quarter-plate portrait com- | 


bination from which the glasses had been removed. In the 
place occupied by the front lens was fitted a plug of wood, 
on which was glued a flat piece of mahogany three inches 
by four, and a quarter of an inch or se thick. A hole, an 
inch in diameter, was then made with a center bit through 
the two pieces of wood corresponding with the axis of the 
small lens. A couple of flat brass springs screwed on to the 
mahogany served to hold the microscopic slide in position. 
This completed the arrangement. By this simple contriv- 
ance, which any one can make for himself, we had the 
rack and pinion of the portrait lens to focus with, which 
gave us a range of about one and a quarter inches—quite suf- 


4 


A 


A A, camera front. B, miniature lens. C, elongating front. 
D, quarter-piate lens mount. E, stage. F F, springs 
to hold the object slide in position. 


ficient for all purposes with the lens we were using. The 
annexed diagram, showing the arrangement in section, will 
make it better understood. 

The light was condensed upon the object by an ordinary 
bull’s eye condenser, the source being a single wick paraftine 
lamp. It may here be explained that in all cases where a 

hotographic lens is employed, unless it be symmetrical in 
its construction, the posterior glass should be arranged next 
the object to be photographed. The class of objects we ex- 
perimented with were familiar ones, such as the sting of a 
wasp, the tongue and the eye of a fly, tongue of drone fly, 
etc., and we found the definition given by this lens was as 
fine and crisp 1s anything that could be desired—quite equal 
in the center to that given by a very good inch objective in 
our possession, while at the margin of the image it was far 
more perfect. This was scarcely to be wondered at when 
we consider that it was longer in focus, and that a photo- 
graphic lens is corrected to give an image on a flat surface, 
and not on another lens. With regard to the size of the 
image obtained, we may as well mention here that with the 
camera we employed, when fully extended, the tongue of 
the blow-fly measured about two inches and a quarter to 
two and a half inches—a very suitable size for the magic 
lantern. 

We next proceeded to test some other lenses for the pur- 
pose, having modified our fittings to suit them. One of a 
pair of single lenses of French make three and a quarter 
inches focus, which, when employed as a wide angle land- 
scape lens for stereoscopic pictures gave capital definition, 
was next tried; but it proved useless for our present pur- 
pose, as it would not produce a crisp and well defined 
image, although stopped down equal tof. 45. At this we 
were somewhat ceaerares. considering the exceedingly 
sharp pictures we had taken with it. 

The next lens we experimented with was a small portrait 
combination, about three and a quarter inches equivalent 
focus, and an inch in diameter—a “locket lens” of French 
manufacture. This, when stopped down to half an inch, 
gave very fair definition indeed; but by no means so crisp 
as that by the Ross Jens with its full aperture. 

We next took a double combination stereoscopic lens of 
English manufacture, of large aperture and about four and 
a quarter inches equivalent focus, such as are made for 


the benefit of our readers if we had had one, namely, the 
smallest size ‘‘ portable symmetrical,” which is about three 
inches equivalent focus; as we know these lenses are capa- 
ble of yielding re fine definition, they would 
doubtless be found very suitable for photomicrography. 

In our experiments we employed a camera, as in this in- 
stance it was more convenient to do so; but it is manifest 
that by fitting the apparatus shown in the diagram inside a 
box, as in Mr. White’s arrangement, it may be dispensed 
with—indeed, in actual practice, we ourselves never use 
one. Although, as our experiments prove, many photo- 
graphic lenses of short focus may with advantage be em- 
ployed for the delineation of microscopic objects, it must 
not be taken for granted that all can simply because they 
are of short focus; for it is clear that, unless they are capable 
of yielding the very finest possible definition, they are worth- 
less for the purpose. 

The lenses of our best English opticians, as a rule, fulfill 
this condition; hence they can generally be relied upon. 
The so-called ‘* gem lenses” would be very suitable indeed, 
so far as focal length is concerned, although we have not 
tried them for the purpose; we imagine, however, from the 
price at which they are sold, they cannot be very perfectly 
| corrected instruments, 
| It must not be assumed that photograpbic lenses can ever 
| be made to take the place of object glasses of high powers 
| for the delineation of very minute objects, as their defining 

power will not be sufficient; and, even if it were, the dis- 
| tance at which the prepared plate must be from the object 
would be so great as to render it impracticable. But, for 
the more popular familiar objects, such as acaré, parasites, 
tissues, etc., or for such objects as low powers of an inch or 
lower, they, if good, will answer quite well, and possess 
some advantages over the microscopic objective. They have 
no chemical focus, which most object glasses of low power 
have. They can easily be stopped down, so as to obtain 
depth of definition when the object is not a flat one, as in 
the case of photographing some of the larger objects. In- 
deed, for practical purposes a well corrected photographic 
lens of short focus will be found more convenient to use, 
and will often give a better result photographically than 
many microscopic objectives of low power.— British Journal 
of Photography. 


|A LABORATORY FILTER PRESS FOR RETAINING 


| THE MOST FINELY DIVIDED PRECIPITATES. 
By Jervis Eyre FoaKkes. 
| Ir may be of some interest to those acquainted with the 


| various apparatus for filtering, to learn the result of some 
experiments performed by a filter press, constructed on what 
appears to be an entirely new principle. 

| With it several substances, whose nature bas remlered 
them scarcely possible to filter by the ordinary process, have 


with the greatest ease been seperated from the liquids in | 


which they were suspended. 
| The apparatus consists of a solid flat glass ring (Fig. 1) 


Fic, 1. 


a, inlet. B, hole for the escape of air whilst the press is 
filling. 

5 inches in its internal and 6 inches in its external diameter; 

thus leaving a surface or band of } inch on each side, which 
| is ground perfectly even, and parallel to the opposite side. 
| The breadth of the ring is generally about 1 inch, but may 
| be less, when the liquid contains little solid matter, and 
where the formation of a solid cake is not so much the ob- 
ject as quick filtration. 

A diaphragm of plate glass 6 inches in diameter, whose 
surface is covered by a filter paper, or fine linen cloth, pro- 
| jecting about } inch the whole circumference, is 
| placed on each side of the ring, the flat band of the ring 
| pressing the paper or linen against the diaphragm. 


M M, glass rings. dd, diaphragms, a, inlet for liquid to 
be filtered. P P, filter-papers. 


The ring and* diaphragms are then screwed tightly 


| ning duwn the outside of the press into a vessel (H, Fig. 2) 
| placed beneath to receive it. 

| ‘The flow from the press depends on the number of rings, 
their diameter, the kiud of covering placed on the 
Se. the | mapa at which the liquid is supplied, 
and the nature of the substance under treatment. 

Filtration is produced not only along the flat band of the 
ring, as might be imagined, but is evenly distributed over 
the surface of the filtering material; for, upon examination 
of the paper or cloth after the press has been working 
for a short time, it will be noticed that there is a deposit 
of equal thickness over the whole surface of that part 
of the covering which is exposed to the liquid inside 
the press. 

here it is of importance that the liquid should not be 
exposed to the action of the air during filtration, a groove 
(F, Fig. 3), } inch in depth, is made in the flat band, and a 
| hole (G, Fig. 3) is drilled through the rings, diaphragms, 


and the material with which they may be covered, con 
necting all the grooves in the series with a single outlet 
(D, Fig. 3) at the bottom of the press. 

For general use, where presses of large diameter are 
required, the ring is dispensed with, and its place is 
| supplied by a buffing, or band of cotton, sewed round the 
edges of the diaphragms; the whole surface, including 
the buffing, being covered by the linen cloth. In cases of 
|this kind the diapbragms are made of metal, or whatever 
material is best suited for contact with the body to be 
‘filtered. 

Where large quantities of a fluid have to be passed 
through the press at high pressure, it is preferable to em- 
ploy the direct action of steam rather than that of a force 
pump; for ordinary purposes a pressure from 10 lb. to 60 
Ib. to the square inch is sufficient, but this may if necessary 
be increased to as much as 120 Ib. 

It is believed that this press has not till lately been ap- 
plied to laboratory work, and it appears probable that by 
| some slight alterations with regard to size and shape, it may 
become a great assistance in the collecting and washing of 
precipitates in quantitative analysis. 

This press has been patented, and is known commercially 
as Bowing’s filter press. 

With a smal! laboratory press, the following results were 
obtained in the laboratory of King’s College. The ordi- 
nary filter papers were used, and in none of the ex- 
|periments had the liquid to be passed through more than 
| once, 

1. Barium Sulphate—precipitated from a cold neutral 
solution; filtered to a clear liquid. 

2. Precipitated Sulphur (without boiling); filtered to a 
transparent liquid. 

3. Sulphide of Nickel, prepared by precipitating nickel 
sulphide with excess of ammonium sulphide, producing a 
muddy brown liquid, which passes through an ordinary 
| filter; filtered to a clear yellow. 

4. Guaiacum Resin—dissolved iv alcohol, and a few drops 
added to a large proportion of water, yielding a milk-white 
solution; also filtered to a clear liquid. 

5. Faraday’s Gold—preparing by dissolving 1 grain of 
gold in aqua regia, evaporating to dryness, and adding a 
quart of water to the chloride obtained. On adding phos- 
phorus dissolved in ether, and gently heating, or leaving the 
solution to stand for several hours, a deep color is im- 
parted to it. This color has been shown to be entirely due 
> = presence of finely divided gold suspended in the 
iquid. 

f the flasks used in the preparation of this gold be care- 
fully washed with distilled water to remove the last trace of 
| saline matter, the liquid assumes a brilliant ruby-red color, 
which may be changed to a deep purple or blue by stirring 
with a glass rod which has been previously dipped in a solu- 
tion of common salt. 

Faraday, speaking of the ruby gold, says: ‘‘ The state 
of division of the particles must be very extreme; they 
have not as yet been seen by any power of the micro- 
scope.” 

The following colored golds were filtered with the press 
to colorless liquids: Purple, blue, and ruby-red. A por- 
tion of the last was also passed through an ordinary filter- 
funnel and paper ten times with hardly any perceptible al- 
teration. 

It is a remarkable fact that even with these difficult sub- 
stances, should the filter paper get torn while the press is 
in action, the filtering is in no way impaired unless 
|the paper be damaged between the flat band of the 
ring and the diaphragm.— Chemical News. 


ARTIFICIAL FUEL. 
THE process of Mr. E. F. Loiseau for making artificial 


together in a wooden or iron stand by means of two! 
screws baving a flat disk of wood at their end. A series of | 
rings with their corresponding diaphragms (Fig. 2) may 
be used instead of one; but in this case it is necessary 
that three or four holes be made through each oy and 
its covering, to allow the liquid to pass into the adjacent 
ring, each hole being opposite to the one in the next’ 
diaphragm. 

A tube is attached to the knob (a, Fig. 2) to admit the 
liquid to the interior of the rings, which is supplied con- 


tinuously while the press is working by a pipe leading from ' 


fuel from coal-dust is in successful operation in Phila 
delphia, where from 80 to 300 tons, according to size of the 
lumps, are made daily. 

The process of manufacture may be briefly outlived as 
follows: 


The coal dust is fed into hoppers, together with about 


eight per cent. of bituminous slack, from which it passes 
through a series of four cylindrical revolving drums, in 
which it is thoroughly dried. From these it is carried to 4 
receptacle situated near the press. The dust, still at a tem 
perature of about 140° F., is then thrown into the mixing 
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appar 
caw with blades, while the proper quantity of piteh and | 
ccal-tar is added trom a reservoir in which it is maintained 


washed, they are restored to their original condition. 


This bleaching effect was demonstrated by throwing a | 


atus, in which it is thoroughly stirred by revolving | exposure be dipped in dilute bichromate of potash and well | until all the spires are in contact. If, at the beginning of 


the operation, care has been taken to have a sufficient] 
werful pile by interposing a suitable resistance, we shail 


at a temperature of 180° by steam heat. The pitch is mixed | picture on a sensitive plate, and during exposure making a | be sure, on maneuvering the screw, of keeping the current 
with a certain quantity of coal-tar to give it the proper | streak with bichromate solution across the plate. On develop- | constant until the rheostat has reached the end of its travel. 


toughness. 


When thoroughly mixed with the melted pitch, | ing, this streak was seen to be white. A sensitive plate after | It is only necessary to watch the behavior of the current by 


the uss is plastic, and can readily be moulded into any de- | exposure to light was soaked in dilute nitric acid containing | means of a simple galvanometer, and to maneuver the rheo- 


sired shape. 


It is then carried to the press, where it is de- | one drop of acid in 8 ounces of water and then exposed to the | stat, in order to keep the needle always on the same deriva- 


livered between rolls having moulds upon their surfaces, from | spectrum; the tendency of the nitric acid was to oxidize; | tion.—ZLa Nature. 


which the egg-shaped lumps are discharged. When dis-| 
charged from the press, the lumps are quite hot, and have 
to be cooled by jets of water. 

As thus prepared, the fuel is compact and very hard. | 
Formerly clay was used as a cementing material, but now 
no incombustible or ash-producing material is required. The | 
fuel is said to be even superior to the natural coal; and this 
opinion is borne out by an analysis, which gave the follow- 


ing results: 
Chestnut anthracite. Loiseau fuel, 


Hydrogen. eee 3:09 2°5 
0°44 2°41 
Nitrogen and oxygen by 

difference.......... 5°12 2°55 
Theoretical calorific power, 

British thermal units.... 12,339°50 13,853 °00 
Equivalent to the evapora- 

tion, from and at 212°, of 

lb, water.....-. 12°76 Ib. 14°33 Ib. 


PHOTOGRAPHIC ACTION STUDIED 
SPECTROSCOPICALLY. 


Ara recent meeting of the Chemical Society, a lecture on 
this subject was delivered by Capt. W. De W. Abney. The 
lecturer said that he wished all chemists to become photo- 
graphers, for photograpby occupied the border land between 
chemistry and physics. The days had been long past when 
black fingers were a necessary concomitant of photography; 


“at the present time there was a vast number of amateur 


photographers, but there were but few who studied the 
scientific aspect of photography. By most experimenters 
it was looked upon as a servant to be abused rather than 
used, and the majority were content with working by rule 
of thumb. The lecturer was firmly impressed with the fact 
that phothographic action is interatomic. He had already 
shown in a previous paper that throughout the absorption 
spectra of a series of organic compounds, the absorption 


due to bydrogen should be recognized. Something of the 
same kind seems to occur in inorganic chemistry. Probably 


the first photographic action with which most chemists be- 
come acquainted is the blackening of chloride of silver by 
light. 

“Now if this salt be perfectly dry and perfectly free from 


organic matter, ete., it will not blacken when exposed to 
light. Two tubes were exhibited, both of which had been 
exposed for some time to the action of light. In one the 
chloride was quite white, in the second the chloride, which | 
was moist, had blackened. The action of developers was | 
then discussed. A picture on iodide of silver paper, which 
had been previously exposed, was developed before the 
meeting with gallic acid and solution of silver nitrate. The 
action of the light is to liberate free iodine, and the de- 
veloper precipitates metallic silver to form the image. 


at the violet end, where the reducing power of the light was 
at its maximum, this tendency was overcome, but the red 
end was perfectly white. A method of retaining a reversed 
image was demonstrated. A sbeet of iodized paper was ex- 
posed to light, then immersed in potassium bromide solu- 
tion; a picture was then thrown on it; on developing it was 
found to be reversed. An instructive experiment was also 
shown of an easy means of preventing the bad results of over 
exposure. 

Ar extremely sensitive dry plate was soaked in sodium 
sulphite solution and exposed for sixty seconds to a bright 
spectrum. On developing, a good picture came out not in the 
least reversed. So a picture cannot be reversed if some sub- 
stance is present in the film having a a affinity for oxy- 
gen. A beam of light was transmitted through films of the 
three varieties of silver bromide: the ordinary variety was 
orange, the film used in the gelatin dry plates a sort of 
French gray, the film used for photographing the ultra-red 
portion of the spectrum, green. In conclusion, the lecturer 
said he had endeavored to point out to the chemists 
present some of the pitfalls which beset the practice of 
photography. 


DE COMBETTES’S RHEOSTAT. 


For certain electric operations—in electro-metallurgic ex- 
periments, for example—it often becomes necessary to keep 


the current quite constant for several hours in order to make | f P U 
h the duration of the current’s | Were all more powerful than a single gas burner consumin 


it possible to calculate, throug 
passage, the quantity of metal deposited. 
Whatever be the pile employed as a source of electricity, 


it gradually becomes weak in consequence of the changes | 


undergone in the composition of the liquid or liquids used 
in it. This weakening, then, must be compensated for by a 
resistance interposed in the circuit, and the amount of which 


DE COMBETTES’S RHEOSTAT. 


is gradually lessened. The Wheatstone rheostat answers 
very well for this purpose, but that is a costly apparatus 
which may be economically replaced by the arrangement 
devised by Mr. De Combettes and shown in the annexed 


cut. 


This rheostat is formed of a German silver wire wound into 
the form of a spiral of an indefinite length and with a grad- 
ually increasing pitch. The process employed by Mr. De 


EXHIBITION OF ACCUMULATORS IN THE HALLS 
OF THE SOCIETE D’ENCOURAGEMENT, PARIS. 


THe accompanying engraving, which we borrow from 
LI Electricité, represents the exhibition of accumulators which 
recently occurred at Paris on the occasion of a seance given 
by the Société de Physique to delegates from the various 
scientific societies of that city. 

The accumulators exhibited belonged to two very distinct 
categories. Those that are seen lying upon the table were 
such as were designed for lighting ordinary and palace cars 
on railways. In order to show how convenient this mode of 
producing light is there were placed alongside of each lamp 
the number of accumulators necessary to supply it for a 
length of time greater than that it takes to make the longest 
railway trip on a French railroad. 

Although the boxes are seen to be of unequal dimensions, 
this is because the lamps themselves were far from having 
an identical power. The large boxes supplied the largest 
lamps. Besides, some of these boxes—those in the center of 
the table, for example—supplied three lamps in a cluster 
designed to be used as a chandelier for parlor cars. The 
lamps suspended from the ceiling were supplied by accu- 
mulators placed on carts in the street. 


The electricity entered and made its exit through two per- 
ectly insulated cables, not figured in the cut. These lamps 


140 liters per hour. The light was so brilliant as to recal 
that of the day time, while of course there was an entire ab- 
sence of heat from it. Had an equal number of gas burners 
been used, the audience would have been literally roasted. 

The smallest of the boxes upon the table—the one figured 
in the foreground—weighed but a few kilogrammes, and 
would have fully sufficed to light up brilliantly the car of 
the most gigantic balloon. 

The three female cperators in the back part of the hall 
each ran a sewing machine, and had beneath her feet a 
small box containing the number of accumulators necessary 
to actuate the machine for seven entire days. It is useless 
to add that the regularity of the motion was as perfect as 
that of the light. One of the features that renders the accu- 
mulator of great value for domestic purposes is the instan- 
taneousness with which it may be set in action, a simple 
contact, only, being necessary to cause it to give either the 
light or the power that may be needed. 


DEVIATIONS OF THE COMPASS. 


At arecent meeting of the Royal Society, London, a paper 
was read ‘‘ On the Changes which take Place in the Devia- 
tions of the Standard Compass in the Iron Armor-plated, 
Iron, and Composite-built Ships of the Royal Navy on a 
Considerable Change of Magnetic Latitude,” by Staff-Com- 
mander E. W. Creak, R.N., of the Admiralty Guegen De- 
partment. 

The period comprised between the years 1855-68 was one 


The | Combettes to form these spirals with graduated pitch is as | of active research into the magnetic character of the armor- 


number of particies acted on by the light must be extremely | simple as ingenious. The spiral is put on a tube of glass | plated and other ships of the royal navy and iron ships of 
having a diameter smaller than its own, thus allowing it to | the mercantile navy. 


small. 
The image can be washed off with nitric acid, and a fresh | 


picture taken on the same film. A second image was de-' pring. One of its extremities (the one corresponding to the | J. Evans, Staff-Commander R.N 


veloped with citrate and oxalate of iron; iv this case the 
metallic silver must have been obtained from the film it- | 


of this statement. Development is not a chemical but a} 
physical action. It was found on photographing the solar | 
spectrum that the amounts of energy in different parts were | 
very varied and irregularly distributed ; recourse was had to | 
the positive pole of the electric arc light. The incandescent 


nishes a spectrum which has sufficient energy, and is much 
more uniform than the solar spectrum. | 

For producing the spectrum every one would probably | 
first choose the diffraction grating, but it was found that a} 
perfect grating did not exist, and one grating differed so | 
much from another, owing to minute differences in the | 
ruling, that eventually a glass prism was adopted, as the 
grating could not be relied on for quantitative work. Films 
of chloride, bromide, and iodide of silver were successively 
interposed in the beam of the electric lamp, and it was shown 
that the chloride partially cut off the violet end of the spec- 
trum, the iodide absorbed the whole of the violet, but the 
bromide cut off part of the blue, as well as the violet. An 
image of the spectrum was then thrown on films containing 
respectively silver chloride, bromide, and iodide, and the 
plates were developed with ferrous oxalate. It was seen 
that with the chloride but a small portion of the spectrum 
had acted on the silver salt, and that with the bromide a 
very much larger image was obtained. 

The action of sensitizers was next considered. The part 
played by asensitizer is the taking up of the chloride, bro- 
mide, or iodine set free by the action of light. To demon- 
Strate this action an image was thrown on to a sensitive 
plate, and during the exposure a streak was made across the 
plate with a solution of sodium sulphite; on developing, a 
black stripe indicated the position of the sodium sulpbite, 


this salt having rendered the silver salt. in its vicinity more | 
Sensitive. A sensitizer is useless unless it be close to the | 
salt on which it is to act; so all sensitizers are more or less | 
hygroscopic, or they may act in solution or as vapor. Al- 
Most any organic compound acts as a sensitizer. The lec- | 
turer then gave instances of colored sensitizers, and photo- 
graphs of the spectrum were taken on films colored with 
cyanin blue, and with eosin. 

The plates were developed, and the relation between the 
Portion of the spectrum photographed and the portion ab- 
sorbed by these pigments demonstrated. Thus cyanin blue 
absorbs the yellow, and the photograph of the spectrum on 
the film colored with evanin blue exbibits a band in the 
yellow where the absorption had been previously seen. It 
's very remarkable that one salt of silver may act as a sensi- 
Uzer ‘o another salt of silver. Thus a film containing bro- 
mioxide of silver photographs much more of the spectrum 


~ films containing the one bromide and the other iodide. 
it is easy to destroy the results of photographic action. If 
bs film during exposure be washed with any oxidizing agent, 
4&8 potassium permanganate, or bichromate, dilute nitric 
cid, peroxide of hydrogen, etc., the image is completely 


effaced. 


Thus, if plates which are foggy from accidental 


flatten and elongate freely in a longitudinal direction, like a 


Among other contributions to this subject a paper by F. 
F.R.S., and Archibald 


shorter pitch) is fixed to a brass mounting placed at the ex- | Smith, F.R.S., was read before the Royal Society in March, 
—- . tremity of the tube, and the other is connected with a brass | 1865, relating to the armor-plated ships of the royal navy, 
self. Some other experiments weve shown proving the truth | disk which presses against the spiral, and is capable, by the and containing the first published results of the system of 
aid of screw maneuvered by a button, of moving longitudi-| observation and analysis of the deviation of the compass 


nally and tightening up the spires against each other. 
movable piece establishes a communication with one terminal 
through the intermedium of the screw. 


This established four years previously, 


From lack of observations in widely different magnetic 
latitudes tbe authors of that paper were unable to define the 


ligt so et In the position shown in the figure, the current, in order | proportions of the semicircular deviations arising from ver- 
ight had not sufficient energy, but the positive pole fur-| to pass from the left to the right terminal, is obliged to pass tical induction in soft iron and that arising from permanent 


through the entire spiral. 
left extremity of the screw is insulated from the piece that 
holds it. 

screw, the 


It goes without saying that the or sub-permanent magnetism in hard iron, 


During the last fifteen years vessels of all classes—except 


Wher the spiral is compressed by turning the | turret ships—bave visited places of high southern magnetic 
spires come in contact successively in the part inclination or dip, and the analysis of the deviations of their 


in which the pitch is smallest, and establish between them standard compasses has been made, showing the constants of 
a direct contact that diminishes the interposed resistance | hard and soft iron producing semicircular Geviation. 


EXHIBITION OF ACCUMULATORS, PARIS. 
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The constants for soft iron provide a means of predicting | long nozzle. Provided with this apparatus, we pour into a | test glass, we observe the camphor therein to become slower 


probable changes of deviation on change of magnetic lati- 
tude for certain vessels of the following classes, and others 
of similar construction: 
[ron armor-plated ships. 
Tron cased with wood. 
[ron troopsbips. 
. Iron and steel cased with wood. 
5. Composite built vessels 
6. Wooden ships with iron beams and vertical bulkheads. 
These vessels were all in a state of magnetic stability pre- 
vious to the observations which have been devenael. and 
their compasses have had the semicircular deviation reduced 


saucer, or into the test glass, a certain quantity of water, 
and place on the surface of the latter a particle of camphor 
| (a) of the size of a pin’s head or of a millet seed (Fig. 1). 

| This done, we shall see the camphor begin to spin rapidly 
}around and dart about here and there in a very capricious 


|way. If, in order to observe these motions better, we put | 


|a small pinch of powdered charcoal in the place where they 
are occurring, the black powder will be seen to be suddenly 
repelled circularly to a certain distance from the camphor, 
the layers that it forms will be further divided up into 
smaller particles, which, after separating, will again ap- 
proach each other when the camphor goes spinning about 


to small values, or corrected in England by permanent ns and so on, as long as these gyratory and side 


magnets, 

his correction may be considered as the introduction of | 
a permanent magnetic force acting independently, and in| 
opposition to the magnetic forees of the ship proceeding 
from hard iron 

It is now proposed to consider the effects of a change of 
magnetic latitude on the component parts of the deviation. 


SEMICIRCULAR DEVIATION. 


On semicircular deviation from fore and aft forces, time 
has but little effect, and the greater part of it is due to} 
permanent magnetism in hard iron, which may be reduced to | 
zero for all latitudes by a permanent magnet. 

A second but small part of this semicircular deviation pro- | 
ceeds from sub-permanent magnetism in hard iron, It is} 
subject to alterations slowly by time, from concussion, and 
from the ship remaining in a constant position with respect 
to the magnetic meridian for several days, and is more in-| 
tensely affected by a combination of the two latter causes. | 

Deviations from sub-permanent magnetism which have | 
temporarily altered in value as described, return slowly to 
their original value on removal of the inducing cause, 

The principal cause of change in the semicircular devia- 
tion on change of magnetic latitude, in corrected compasses, | 
arises from vertical induction in soft iron, which changes 
directly as the tangent of the dip, 

In standard compasses judiciously placed with regard to 
surrounding iron this element of change is small and similar 
in value for similar classes of ships. 

With very few exceptions, nearly the whole of the semi- 
circular deviation from transverse forces is due to permanent 
magnetism in hard iron subject to the same Jaws as that pro- 
ceeding from fore and aft forces. 

In the exceptional cases alluded to there is a small part 
due to vertical induction in soft iron, changing directly as 
the tangent of the dip. 


QUADRANTAL DEVIATION. 


This deviation is caused by induction in horizontal soft 
iron symmetrically placed, and it does not change with a 
change of magnetic latitude. Time alone appears to cause 
a gradual change in its value during the first two or three 
years after the ship is launched, when it becomes nearly per- 
manent, 

The diminution of the mean directive force of the needle, 
which is common to all modern vessels of war, improves 
slowly at first by lapse of time, and assumes a permanent 
value. 

RELATIVE PROPORTIONS OF HARD AND SOFT TRON. 


It has been found that the relative proportions of the hard 
and soft iron affecting the standard compasses of twenty five 
vessels examined differ considerably, even in ships of similar 
construction. 

This difference may be accounted for by the compasses 
not being piaced in the same relative position in the ships, 
considered as magnets of various forms and containing nu- 
merous iron bodies introduced during equipment, 


GENERAL CONCLUSIONS, 


The following gereral conclusions have special reference 
to the staudard compass positions in the six classes of vessels 
previously mentioned: 

1. A large proportion of the semicircular deviation is due 
to permanent magnetism in hard iron. 

2. A large proportion of the semicircular deviation may 
be reduced te zero, or corrected, for all magnetic latitudes, | 
by fixing a hard steel bar magnet or magnets in the compass 
pillar, in opposition to, and of equal force to, the forces pro- | 
ducing that deviation. } 

8. A very small proportion of the semicircular deviation 
is due to sub-permanent magnetism, which diminishes slowly 
by lapse of time, 

4. The sub-permanent magnetism produces deviation in 
the same direction as the permanent magnetism in hard iron, | 
except when temporarily disturbed (1) by the ship’s remain- 
ing in a constant position with respect to the magnetic me- 
ridian for several days, (2) by concussion, or (8) by both com- 
bined. when the disturbance is intensified. 

5. To ascertain the full value of changes in the sub-per- 
manent magnetism, observations should be taken immedi- 
ately on the removal of the inducing cause. 

6. In the usual place of the standard compass, the devia- 
tion caused by transient vertical induction in soft iron is 
small, and of the same value (nearly) for ships of similar con- | 
struction, 

7. The preceding conclusions point to the conditions which 
should govern the selection of a suitable position for the | 
standard compass with regard to surrounding iron in oo. 
ship. 


THE MOTIONS OF CAMPHOR UPON WATER AND 
MERCURY. 


Tue motions of campbor when placed in small fragments | 
on the surface of water were observed for the first time by | 
Romieu, who attributed them to electricity, and since that 
epoch (1756) the phenomenon has been the subject of labors 
of more or less importance. Of the latter it will suffice to} 
recall those of Benedict Prevost, Venturi, Matteuci, Liegeois, | 
and especially those of Dutroclet. 

The illustrious author of the discovery of endosmosis bas 
even drawn from his experiments with camphor conclusions | 
having a pbysiological bearing, and upon which we shall 
have oceasion to pronounce a little further along. 

We shall occupy ourselves in the first place with the mo- | 
tions that occur in camphor when placed upon the surface | 
of water. In order to study these properly it will only be | 
necessary to have an ordinary table; one or two saucers; a 
tumbler; a cylindrical vessel or test glass, about 18 centi- 
meters in height by 6 in diameter; a glass tube of smaller 
diameter and open at the extremities; a cork stopper; a 
water bottle (carafe) filled with pure water; a pair of pincers; 
atable knife; some charcoal in fine powder; one or two 
sheets of filtering paper; a few coins; and a pipette with a 


THE MOTIONS OF CAMPHOR ON WATER. 


motions continue. It may happen, in fact, that these latter 
will cease very suddenly, especially if the saucer be touched 
with the fingers, or if a knife blade, a piece of money, a 
gold ring, a glass tube, the extremity of a hair, or the point 
of a needle slightly oiled be plunged into the water. 

If, in performing these experiments, we employ a test 
glass of the dimensions that we have indicated, the camphor, 
after executing its gyratory motions as long as the water 
has not exceeded a certain level (4 or 5 centimeters, for ex- 
ample), will be observed to stop of itself whenever such 
level is raised a few centimeters through the addition of 
water introduced by means of the pipette, this introduction 
being made slowly and without shock. 

In order to have the camphor resume its spontaneous mo- 
tions, it will often suffice to incline the vessel, or, better 


Fic. 3.—Chara fragilis (natural size). No. 2. Portion of 
av internode showing internal cylindrical cell and its 
tubular sheath. No. 3. Internal tube, with green 
matter seen by transmitted light. No. 4. Green matter 
or globuline, highly magnified. 


still, to empty it by means of the pipette until the water has 
reached its former level, or a little less. 

The following experiment is one of our own and possesses 
a certain amount of originality (Fig. 2). 

Into a test glass, V, we pour a little water and place 
therein a clean open tube, T, which in part dips into the 
liquid and is held in a vertical position by means of a cork 
ring. Things being arranged thus, we place a small frag- 
ment of camphor (a) in the test glass and another one (7) in 
the tube itself. At first, a motion manifests itself in both, 
but, in measure as we raise the level of the liquid in the 


in its motions and to soon come to a rest, while the gyration 
of the piece contained in the tube does not cense its rapidity 
It quite often happens that the camphor in motion stops of 
itself in the vessel in which it is moving, and then, after 
certain length of time, begins its ordinary motions again, 

Mr. Dutrochet sees in this fact a phenomenon of habit—a 
phenomenon transferred by him from physiology to physics, 
He attributes to the water and the vessels that he tses a 
characteristic activity of which the camphor is the detecter, 
A moderate heat excites such activity, while friction arrests 
it by paralyzing it. The form, nature, and depth of the 
vessels employed, and the manner in which the water is 
poured into them (that is to sav, with or without co//ision) 
has also, according to Mr. Dutrochet, a certain influence on 
the results obtained. 

Finally, this illustrious academician believes that he can 
liken the physiological apparatus by means of which Nature 
causes a circulation of the liquid contained in the tubular 
internodes of the singular fresh-water plant called Chara 
Sragilis® to the physical apparatus in which the motions of 
the camphor occur. If such a comparison were exact, phy- 
sical laws alone would suffice, then, to explain the motions 
of life. 

As for the cause of the camphor’s gyrations on the sur. 
face of the water, Mr. Dutrochet finds this in a new force 
discovered by him, which he calls diluo-electricity, and the 
existence of which was revealed to him through a study of 
this volatile substance.| The subject that we have just 
touched upon is a much more serious one, then, than it 
would seem to be at first sight. It touches, in fact, the highest 
questions of physics and biology. We shall see, in a suc- 
ceeding article, how we must interpret facts of which we 
have more than once been the surprised and puzzled wit- 
ness. We shall, for the moment, confine ourselves to saying 
that in experiments of the kind under consideration’ we 
should make at least ten observations if we do not wish to 
expose ourselves, as so often bappens, to the danger of 
taking appearances for realities, and of drawing conclusions 
that are in no wise comprised in the premises. Hrrare hu- 
manum est, and no one is more convinced than myself of 
this sad truth.—Prof. N. Joly, in La Nature. 


ELECTRIC FLANNEL. 


| We have received from Dr. Claudet, says the editor of 
La Nature, a specimen of the new electric flannel, which, 
he asserts, has a very efficacious effect in rheumatism. 

This flannel contains, per kilogramme, 115 grammes of 


| 
| Fries, 1 anp 2.--APPARATUS FOR THE STUDY OF | the oxides of tin, copper, zinc, and iron. A series of threads 


lof the fabric is impregnated with these metallic products, 


| and each series is alternately separated by raw threads. The 
' flannel thus prepared constitutes a true dry pile. M. Drin- 
court, professor of physics at the Lyceum of Rheims, and 
M. Porterin, graduate of the Polytechnic School, has each 
found, independently, by very positive experiments, that 
Dr. Claudet’s flannel disengages electricity by simple con- 
tact, and, better still, in contact with the products of per- 
spiration. when the fabric is applied to the body. We have 
not tried the new product ourselves, but we willingly make 
it known as a new electric curiosity. 


| THE CEREBRAL ORIGIN OF DENTAL DECAY. 


HARD-WORKING students force the growth of their intel- 
| lectual capacity at the expense of their teeth. At all events 
| that is the belief of Drs. Sitherwood and Hanlan, who have 
| written on this matter ina recent number of the Journ. de 

Médec. et de Chir. Prat. It is said that the teeth undergo a 
rapid alteration in students who labor long, and that on 
the cessation of the hard work the dental disease dies away. 
| We are quite prepared to admit tbat there may be some 
| truth in these assertions. The teeth have been known to 
| become loose and drop out apparently as a direct conse- 
| quence of that protean disease, tabes dorsalis. But it is 
| probable that even truthful Nature will be found to draw 
| the line at the wholesale accusation of her nervous system. 
Why, we should have thought that the dental arches were 
|as much without the pale of action of the much impeached 
mental organs as the nails and the skin. We have not 
heard or read whether the epithelial desquamation or the 
}rate of growth of nails is more rapid or more perverted in 
| beings of much cerebral action, as compared with those of 
| their fellows who work less with their quiet brains. Explana- 
| tions of this alleged fact concerning the teeth have been 
;mentioned by a recent writer in L’Union Médicale. It is” 
thought that the brain, when overworked, steals all the 
phosphates, and leaves none for the teeth, or else that a 
| deterioration of the general health is brought about by the 
jexcessive study. Now, it is certainly a matter for con- 
| sideration whether excessive mental work per se is capable 
of inducing serious disease. Side by side with natural 
mental life there probably goes on more or less unhealthy 
jaction, which bears pretty much the same relation to the 
'former as the latter does to the friction on a steam engine. 
| What is friction in the engine is anxiety or worry in the 
'man. It is the friction which destroys the physical busis of 
the engine, and it is the anxiety that wears out the material 
| structure of the man. So, then, all cerebral action is ac- 
| compauied by the inevitable residue of anxiety or whatever 
| oie we choose to call it, but this residue may be lessened by 
various circumstances, and may be augmented by many con- 
| ditions; and so it is that of two men of equal original health 
{and equal original powers, but of dissimilar environment, 
| the one succumbs because the heat of frictional anxiety has 
|consumed him, the other lives longer because the obstacles 
' to his vital acceptation of the first law of motion have been 
reduced to a minimum.—Lancet. 


* Mr Dutrochet says: “ In the suspicion that I had conceived touching 
| the identity of these two phenomena—one of them physiological and the 
other physical—I compared the physiological apparatus of Chara to the 

ysical apparatus that I used for observing the movements of er 

is apparatus consists of: 1, a vessel ; 2. an aqueous liquid; 3, of one 
) or several particles of camphor, which move on the surface of the liquid. 
and which, when fixed. impart a motion tbereto. The physiological 
| apparatus of Chara consists of the same three parts: 1, of a vessel, 
| which ia the tubular internode; 2, of an aqueous liquid holding in sus- 
| pension inert globules or granules ; and of green globules, fixed in longi- 
tudinal and spiral series along the internal sides of the tubular vessel. 
and which I consider as camphoroid bodies having, by virtue of their 
electricity, the power of communicating motion to the liquid with which 
in contact.” 
comparison made by Mr. Dutrochet is not correct, and. far from 
there being any identity. there is not even any analogy between the two 
apparatus and the two phenomena that he compares. The simplest ob- 
| servation will suffice to demonstrate this. 
| + According to him, diluo-electrici’y, or motive electricity resulting from 
| a superficial or penetrating solution of camphorvid bodies placed on the 
surface of water, is intermediate between static and dynamic electricity, 
} as regards the phenomena that it produces. (Cf. Mem. in (Comptes 
Rendus, Jan. 4, 184), p. 18 et seg.) 
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(Concluded from SUPPLEMENT No. 390, page 6225.] 
CEREAL FOODS FROM WHAT WE EAT AND 
WHAT WE DRINK. 

By Dr. A. T. Cuzner, Peekskill, N. Y.* 
STARCH. 


like sugar and fat, is a hydrocarbon represented 
It is probably the most abun- 
It forms the great bulk of the 
tissues of most seeds and plants. When the pith of the sago 
alm is washed with water on a fine sieve, a white powder 
is deposited by the milky fluid that passes through. rhis, 
when collected, forced through a metal sieve to granulate it, 
and dried by agitation over the fire, is the sago of commerce. 

When the raw potato is peeled and grated on a fine 
erater, and the pulp thus produced well washed with water, 
potato starch is obtained. When the roots of the Maranta 
crundinacea of the West Indies are grated and washed like 
the potato, they yield the arrow root of commerce. From 
the root of the manioc the cassava is produced by a similar 
pr 
the tapioca of the stores. 
become blue. Fig. 6 represents starch cells from wheat. 


Starch, 
by the formula CiaH 20010. 
dant product of vegetation. 


lf we regard the enormous proportion in which the seeds 


of cereals and leguminous plants and tbe tuber of the potato | 


enter into our dietary, and the immense percentage of starch 


in these articles, it is not exaggerating to say that fully two- | 


| grain. 
|a barrel of flour by the ordinary milling process, we have (or 
yeess, and this, when dried by agitation on a, hot plate, is | should bave) a loss of but 134g pounds; whereas, the actual 
In a solution of iodine they all| loss amounts to between 50 and 60 pounds. 


| In the human infant, diastase does not appear to exist in suf- 

ficient abundance to digest starchy matters, until about the 
seventh month. Therefore, foods containing starch largely 
are unfit to administer to young infants. 

From the above examination of wheat we find that it con- 
tains all the proximate principles that enter into the compo- 
sition of the human body. ‘This being the case, it follows 
that if we can retain, in the food manufactured from it, these 

principles in the same proportion (or nearly so) as exist in 
| the grain, we shall have a perfect food, adapted to all the 
| wants of the human system. Does the ordinary flour of 
|commerce and the bread made from it contain them in the 
| poauee proportion? 1 answer, no! 

| WHITE FLOUR. 

| Fashion has decreed that flour shal! be while, White flour 
|means little gluten, and, as a consequence, loss of phos- 
| phates. By careful analysis of the husk or bran of wheat, 
| we find it to be about 5 per cent. of the weight of the whole 
Now, as it takes about 270 pounds of wheat to make 


Of what does 
this loss consist—what element of the grain is thus need- 
lessly wasted? J? is the gluten. 

e have seen in our examination of a grain of wheat, that 
the principal mass of gluten lies between the bran and the 
starchy mass, 

PROCESS OF MILLING. 


When the grain is crushed between the mill stones, the 
layer of gluten sacs breaks up into fine scales which adhere 
firmly to the bran, but readily detach themselves from the 
crumbling starch. Part of these scales, by the continuous 
attrition of the burr, are torn from the bran and enter the bolt- 
ing cloth, which from their irregular shape they pass through 
with difficulty, and much more slowly than the round gra- 
nules of starch. But the larger proportion adhere to the 
bran and with it are separated from the flour, 


DARK FLOUR. 


I must caution the reader in this place not to understand 
us as teaching that because a flour is dark in color it must 
necessarily be good, and rich in gluten. Flour may be dark 
in color from various causes other than the gluten it con- 
tains. First, the wheat used may be a dark and impure va- 
riety. Second, shriveled or blasted grains, together with 
foreign seeds, may be ground up with good wheat, and so 
discolor the flour. Third, a large portion of bran may 
be ground and mixed with the flour, and discolor it. There- 


fore, while a dark flour may not necessarily be a good flour, 
we cannot have a very white flour containing much gluten; 
for it is the starch that constitutes its whiteness, while glu- 
ten gives its color. But it will be asked by the reader, If 


thirds of the food of mankind consists of starch. Therefore | the above statements are correct, how is the average reader 


its importance as an article of human food requires at our 
bands a more detailed consideration. 


to tell the difference between two or more flours, their color 
being dark, as to whether they are rich in gluten and devoid 


Starch, in the raw state, is to man an almost indigestible | of the outer bran coats or foreign coloring materials? I an- 


substance; but when subjected to the operation of cooking, it | 


swer, it cannot be done without the aids of chemistry and 


is readily digested. The digestion of starch in the human | the microscope. 


boby is accomplished by the saliva and pancreatic juices. 
These are both rich in a substance called diastase, and owe 
their power of digesting starch to it. 


DIASTASE, 


Starch is likewise digested in plants by the same substance 
(diastase). Let us examine the process somewhat. 


If we take barley newly malted and crushed, pour cold 


water on it, and let it remain for a quarter of an hour ; if 
the water is now poured off, filtered, evaporated to a small 


bulk over boiling water, and then mixed with much alcohol, | 


a white tasteless powder falls down. This is diastase. 

If unmalted barley be so treated, no diastase is obtained. | 
Therefore, this substance is formed during the process of | 
malting. 

If grains of wheat (which yield no diastase before ger- 
mination) be made to germinate (or sprout) and be afterward | 
ground and treated as above, diastase will be obtained. It | 
is therefore the product of germination, 

If a potato be made to sprout, and the sprout cut off with 
a small portion of the surrounding potato, and if we cut off 
the upper half and examine it as described above, we find 
no diastase. If we examine the mass of the potato from 
which the sprout was taken or detached, we find no diastase. | 
But if we examine the lower half of the sprout with the | 
small portion of potato attached, we find diastase. This sub- | 
stance is formed at the base of the germ during germination; | 
but it is not found after the first true leaves of the plant are | 
fully formed and expanded. 
porary function performed by diastase in the plant? 


DEXTRINE. 


If a certain portion of diastase be added to wheat, potato, 
or other starch in water, and be kept at a temperature be- 
tween 120° and 140° Fahr., the starch will gradually dissolve | 
and form a colorless transparent solution. 

When this solution is carefully evaporated, a yellowish | 
white powder is obtained, perfectly soluble in Water, to | 
Which the rame of deztrine is given. 

Dextrine is merely starch changed or transformed in such | 
& way as to become soluble in cold water. 

This change is similar to that which it undergoes by sim- | 
ply boiling in water. | 


GRAPE SUGAR. | 


| 


But if the digestion be continued after the starch is dis- | 
solved, the solution will gradually acquire a sweet taste, and | 
if it be now evaporated, it will yield, instead of deztrine, a | 
mixture of gum and grape sugar. If the digestion be still | 
further prolonged, the whole of the starch will be converted | 
luto grape sugar. | 


m. part of diastase will convert into sugar 2,000 parts of 


FUNCTION OF DIASTASE. 
m... see by this, that one of the functions of diastase is to | 
= . soluble the starch, and so enable it to circulate in the 

Sap of the plant. That it is the only one we have no reason 


to believe. In the human system the action of diastase is | 
oe to rendering starch soluble. In fact, it rarely 


tion ra ome oc of so changing starch, for by the prepara- 
dered sol noe in cooking, starch is hydrated and ren- 
the ia © in cold water. The function, therefore, of 
the hvac 12 the saliva and pancreatic juice is to change 
‘De drated Starch into sugar, 
‘astase does not exist in the saliva and pancreatic juice 


a ee animals, except in minute proportion. 


* A popular treatise on ali | 
auth: “ L n alimentary substances, by A. T. Cuzner, M.D., 
Fishes of the United States,” The Cyclops,” and other 


What is the nature of the tem- | f 


BEST FLOUR. 


I have been asked by quite « number of persons, ‘‘Is not 
the New Process Flour a perfect flour?” to which 1 have 
been compelled to answer, No/ Now, while the Minnesota 
New Process Flour, as a white flour, is far superior to the ave- 
rage white flour of commerce, yet it is sadly lacking iu the pro- 
per proportion of gluten. There are, however, several flours 
that can be obtained in the market that come near to what a 
perfect flour should be. Among these, the Franklin Mills 
Flour of the Entire Wheat, Lockport, N. Y., T. R. Beards- 
ley, Mill Agent, 77 Warren Strect, N. Y., stands pre-emi- 
nent. The following report of the Connecticut Agricul- 
tural Experiment Station, under the direction of Prof. 58. W. 
Johnson, of Yale College, shows the difference between the 
New Process Flour and that of the Franklin Mills Entire 
Wheat as to the amount of gluten they each contain, and is 
decidedly in favor of the latter. 


CHEMICAL ANALYSIS OF WHEAT FLOUR BY PROF, 8. W. 
JOHNSON. 


Minnesota New Process, “Water eel: — a Mills Entire 
eat. 


Starch, sugar, etc...... 83°86 | Starch, sugar, etc...... 78°46 
Albuminoids.......... 14°12} Albuminoids... ...... 16°20 
1° 


| agent be added that is capable, by the influence it exerts on 
the constituents of the flour, to cause them to take on such 
| an action as shall result in the evolution of ; this gas be- 
| ing generated in every part of the dough, in its efforts to 
| escape distends it, and every part becomes cellular in struc- 
|ture. This structure is rendered permanent by the applica- 
tion of heat in baking. This agent is yeast. 


YEAST. 


The way yeast operates in the fermentation of flour is as 
follows: 

When yeast is added to any substance containing sugar, 
it induces certain chemical changes, comprehended under 
the term vinous or alcoholic fermenation, the sugar being 
changed into alcohol and carbonic acid gas, 

When yeast is added to flour (which we have seen con- 
| tains sugar), it induces by its presence the sugar to change 
/into aleohol and carbonic acid; the latter, in its efforts to 
escape from the dough, distends it, forming vesicular spaces 
> its interior, and so causing it to become porous and 
ig ht. 

The alcohol during the baking almost entirely esca 
from the loaf. During the fermentation, « certain, portion 
of the starch of the flour becomes converted by the action 
of the yeast into sugar, and in its turn is converted by the 
yeast into carbonic acid and alcobol. 

During baking, part of the starch is converted into gum. 
We remarked, in a former part of this article, that flour of 
wheat contains a much larger proportion of glutine, or vege- 
table fibrine, than the other cereals, Now the property 
| mentioned before, possessed by crude gluten of wheat, viz., 
that of elasticity and tenacity, and holding of gas bubbles, is 
due solely to the giutine it contains. 

Other cereals which contain but a small percentage of 
glutine will not make light bread, 

During the process of baking the bread, most of the yeast 
cells are destroyed by the heat; a few remain in the bread 
uncbanged, and are capable of exerting their specific action 
when brought in contact with sugar in solution. 

Some physicians are of the opinion that the presence of 
yeast cells imparts injurious properties to bread, and that 
like other fungi they produce injurious effects upon the hu- 
man system. This is the writer's opinion. 

The following appeared in the Hngineering Review, Lon- 
don, England: ‘‘It has lately been proved that under cer- 
| tain conditions veast may be a powerful poison. 
| «Tf introduced in suspension into the circulation of living 

animals to the extent of more than two grammes, it always 
| produces fatal results; in smaller doses it induces coma, 
| This is due to the fact that it multiplies in the blood, de- 
priving the red corpuscles of their oxygen, and reducirg 
their color to dark brown.” 


FUNGI. 


The fungi belong to the lowest type of vegetable exist- 
ence. They are for the most part microscopic in size. 
Unlike the higher order of plants, they are developed in 
| darkness, and depend on decaying or decomposing organic 
| matter for the material of their growth. They differ from 
flowering plants in their chemical influence upon the air. 
Like animals, they absorb cxygen, and give out carbonic 
jacid. Besides organic decomposition, they require for their 
development a certain degree of heat and moisture in order 


| Fie. 7. REPRESENTS YEAST FUNGI PENICILLIUM. 


Crude fiber..... ..... Crade fiber... 39 


— process adopted by the Franklin Mills is essentially as 
ollows: 

By improved machinery they remove from the grains of 
wheat the three outer bran coats and reduce the remainder 
to a fine flour. In this process they use no mill stones, 
therefore the flour is not heated during the process of manu- | 
facture. From the above analysis we find that the Franklin | 


| Mills Entire Wheat Flour, Lockport, N. Y., contains about | 


15 per cent. more gluten than the New Process Flour. 

There is another flour (or rather meal, for it is not ground 
fine enough to constitute a flour)sold in the market that 
meets all the requirements of mt fer food. I allude to 
Mead’s hulled wheat flour, manufactured by A. Mead, 
Leonard Street, New York. 

This meal is manufactured from a soft wheat after it has | 
been perfectly hulled. 

It is not bolted, therefore, all the constituents of the wheat | 
are retained, excepting the three outer coats. 

This meal shows well under the microscope. 

The Arlington wheat is a pure Grahan flour; it is rich in | 
gluten, but contains the outer bran coats, and is, therefore, 
somewhat objectionable. 

Having examined the structure, proximate principles, and 


for man’s use as a food. 


In other words, let us consider the 
process of bread making. 


| 


BREAD MAKING. | 


There are two kinds of bread mavufacturcd; the one is} 
made with yeast, ferment or leaven, and is hence called 
leavened; the other is prepared without leaven, and is called 
unleavened bread. 

The object of both processes is to render the-dough, both | 
before and during baking, light and porous. Now, in order | 


that a porous structure in the dough may be obtained, it is 
necessary, first, that the flour should have « constituent 
which, when moistened with water at common temperature, 
shall possess two of the properties of India-rubber, tenacity 
and elasticity; and that these properties shall, in a great de- 
gree, be lost on subjecting the moistened flour or kneaded 
ough to acertain elevated temperature. 


Second, that an 


to their vegetative activity. They all contain a large per- 


| centage of nitrogenized matter, making their composition 
more analogous to animal natter than to the higher order 
|of plants. Their growth and maturity «re usually rapid, 
|requiring often but a few hours. They are also equally 
rapid in their decay. The odors they emit are like those of 
animal matter. Their texture is woody in firmness, Each 
zrows upon its own favorite place or soil. The yeast plant 
a in such substances as furnish albumi- 
noids. 

The greatest sanit.;ian history gives an account of (Moses) 
forbade the Jews the use of veast-ferment in bread 
made and used in their religious services. For further in- 
formation in regard to the fungi that produce deleterious 


| influence on the human frame, the reader is referred to the 


following articles by Dr. J. H. Salisbury, A.M.: ‘“‘ Some- 
thing about Cryptogams, Fermentation, and Disease, St. 
Louis Medical Reporter, Feb., 1869; ** Defective Alimenta- 
tion a Primary Cause of Disease,” St. Louis Medical Re- 
porter, March and April, 1868; “ Remarks on Fungi, with 
an Account of Experiments, showing the Influence of the 
Fungi of Wheat and Rye Straw on the Human System,” 
American Journal of Medical Sciences, Juty, 1862; ** Addi- 
tional Observations, relating to the Influence of Fungoid 


| the properties of a grain of wheat, let us now consider bow | Growth in producing Disease, and in the Fermentation and 
| this grain can be made available, in a most palatable form, | Putrefaction of Organic Bodies,” October, 1862. 


UNFERMENTED BREAD. 

There are two kinds of unfermented bread. In one, sub- 
stances are used (different baking powders) in place of yeast, 
from which a gas (carbonie acid) is evolved, distending the 
dougb, and rendering it vesicular and light. 


AERATED BREAD. 


The other consists in charging water with carbonic acid 
gas, and mixing the flour in a close vessel with the water so 
charged. and baking the resulting dough. 

The last process described above has all the advantages 
possessed by the other for making dough light and porous, 
without the disadvantage arising from the addition of foreign 
substance. 

But there is one disadvantage attending the process, viz., 
it cannot be rendered available for domestic bread making. 
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BAKING POWDERS. 


Among the many baking powders examined by the writer, 
the ‘‘ America” was found to be the best. 

In its mechanical operation of making the dough porous, 
it was found to be all that could be desired. 

It is composed of an acid phosphate, ammonia, and Na 
trona soda. It adds to a white flour the phosphates lost in 
the milling process. 


INDIA-RUBBER OR CAOUTCHOUC. 


In consequence of the great demand of late years for | 


India-rubber or caoutchouc, a considerable amount of atten- 
tion has been given to discover or develop new sources of 
this useful article, some of which promise to be productive 
of valuable results. The time is not so very long since when 
India-rubber of commerce was obtained only from one plant, 
and that plant the Siphonia elastica, asit was then called, 
but which is now known as the /evea braziliensis, and which 
yields what is known in trade at the present time as Para 
rubber, a quality which holds its own for superiority over 
all others of the numerous sources from whence the elastic 
gum is obtained. 

In consideration of the great and increasing value of India- 
rubber, it may not be out of place to sketch the bistory of 
the substance from its introduction into this country at the 
latter end of the last century. In the preface of a work 
treating on the art of perspective, published about 1770, we 
find the author thus speaking of that which is now an acces- 
sory to every inkstand: ‘I have seen a substance excellent- 
ly adapted to the purpose of wiping from paper the marks 
of a black lead pencil. It must, therefore, be of singular 
use to those who practice drawing.” The writer then goes 
on to state where it could be procured at that time, which 
was apparently at only one place in London, and the price 
was three shillings for a ‘‘ cubical piece of about half an 
inch,” which, he adds, will iast for several years. 

The, form in which Para rubber was formerly brought 
to this country was alone sufficient to arouse a curiosity as 
toits origin, Caoutchouc made its first appearance among 
us in the well-known grotesque figures of birds and animals, 
which were not by any means true to nature, No informa- 
tion, however, could be elicited for several years as to its 
origin other than that it was a vegetable product. The first 
accurate information was obtained by a French geographical 
expedition, which, not confining its attention merely to the 
purposes for which it was organized, cleared up many otber 
difficalt points connected with natural history. These ob- 
servers reported the discovery of great numbers of trees 
known to the natives as the Hevé, which yielded a large 
quantity of an elastic, gammy substance, identical with the 
caoutchoue) which had been imported into Europe some 
years previously. The India-rubber of commerce is now, 
however, as we have before said, furnished by many plants 
totally distinct from each other, and though a great deal has 
been done of late to clear up the nomenclature of many of 
them, there are others still that are but imperfectly under- 
stood, 

The Para rubber, which has been imported in such large 
quantities that the supply bas been getting scarce for some 
years past, is furnished by Hevea braziliensis, though several 
other allied species, such as JZ. spruceana, yield rubber more 
or less abundantly. Wallace tells us that the principal 
caoutchoue district lies between Para and the Xingui River, 
the trees being among the largest denizens of the neigh- 
boring forests. They average about 100 feet in height, 
and two or three feet in diameter. The tree bears a fruit 
about the size of a large walnut, divided into three one 
seeded lobes, which separate or split naturally when ripe. 
The seeds are mottied and shining on the outside, and are 
similar in shape and appearance to those of the castor oil, 
but much larger. They are said to be poisonous when raw, 
but quite harmless when boiled. The Macaws, however, 
devour them greedily in their raw state without experienc 
ing any hurm. The tapping of the trees and the collection 
of the caoutchouc have been so often described that it is need- 
less to enter upon it here. In tapping, however, it may be 
remarked that the first wounds are always made at the up- 
permost part of the trunk, by which means the juice is 
drawn off down to the point of incision, after which another 
wound is made lower down and exhausted, and so on until 
the base is reached. 

Perhaps the next most important of American sources of 
rubber is Castilloa elastica, a plant closely allied to the bread 
fruit tree, and known as the Central American or Guatemala 
rubber tree; then comes the Pernambuco rubber from an 
apocyneous tree (Hancornia speciosa), an order which, be- 
sides producing Borneo rubber, has recently revealed many 
rubber yielding plants, not only in the East, but also in Africa 
both on the East and West Coasts. The Eastern plants 
are referred to species of Wi/lughbeia, Leuconotis, and Chi- 
locarpus, and the African to various species of Landolphia, 
the principal West Coast species being L. owariensis and L. 
florida, which last species also extends to the East Coast, the 
other East Coast species being Airkit and L. petersiana, 
The careful cultivation and distribution of any of these 
plants is a matter of great commercial importance, and we are 
pleased to direct the attention of planters to our advertising 
columns, where, among new commercial plants, tbose yield- 
ing India-rubber have a prominent place. 


CRYPTOSTEGIA GRANDIFLORA, 


Our readers will recollect that about three months ago, 
agentleman from South India recognized a plant of this 
rubber-yielding creeper, growing in Mr. Christy's hot house, 
as identical with one he had raised from seed in his com- 
pound at Tuticorin, for the sake of its beautiful flower. It 
had thriven luxuriantly in poor sandy soil within a few 
yards of the sea, and spread so rapidly as to give some 
trouble in keeping it within bounds. It had never occurred 
to him before that it was of any economic value, but upon 
making the discovery above mentioned and obtaining from 
Mr. Christy directions for the collection of the juice, instrue- 
tions were sent out to make experimental incisions in the 
stems of the plants, and to forward here for report and valu- 
ation specimens of the produce, ‘These have now come to 
hand, and the result is most satisfactory and encouraging. 
The rubber is pronounced by experts to be clean, tirm in 
texture, and of good quality, worth from 2s. 9d. to 3s, 3d. 
per pound. Now it is hardly necessary for us to point out 
the significance of these facts, or the wide field that is thus 
opened up for the profitable employment of capital and 
labor. There are thousands of acres of waste land in the 
low country of South India and Ceylon, where it is certain 
that the Cryptostegia will grow almost without any cultiva- 
tion, and the original outlay would therefore be very trifling, | 
as the land can be had for a nominal price, and all that is, 


year. 
as the work could easily be done by boys and girls, and 


such labor is very cheap, there ought to be an ample 


margin of profit Ve expect to hear before long of experi 


ments on a considerable scale in both the countries named 


by us.— Planters’ Gazette. 


MUSK. 

Mosk is a secretion of the musk deer (Moschus moschiferus), 
which inhabits the alpine regions of the northern provinces 
of Thibet, and is also found in the southern borders of 
China and in Siberia as far as Lake Baikal. According to 
recent reports, it has been found in the provinces of Fohkien 
and Kiangsi, but does not seem to be hunted there, 

The pouch that grows on the belly is about 24% inches 
long, 13 in diameter, and weighs about 30 grammes (over an 
ounce). It must be cut off as soon as the animal is dead, 
tied up, and dried. On the interior walls of this pouch is 
the musk, which looks like snuff, and which, if unadulter- 


ated, consists of smooth dry particles having a greasy feel- | 


ing, is very friable, of a reddish brown color, and has the 
peculiar and unmistakable odor. 

There are two principal varieties, Tonquin and Yunnan 
musk, The former comes from Thibet and Szechuen, the 
latter from the prevince of Yunnan, and both kinds find 
| their way to Shanghai through Chunking and Lankow. 

In aduition to the ordinary Tonquin and Yunnan there is 
a finer grade of each distinguished by adding the term 
Taupi, thus Tonquin-taupi and Yunnan-taupi, which signi- 
fies the musk without the skin, otherwise the pouch is in- 
cluded. Both grades have an extremely fine perfume and 
bring a much higher price, but find little use in Europe. 
The odor is perceptibly different from the common ware, 
bence it might be supposed that they were derived from a 
totally different animal or came from another region. 

A third sort is the Cabardine or Russian musk from Tien- 
tsin. Its perfume is not rearly so fine as that from Ton- 
quin and Yunnan, and the loss from hair, skin, and mois- 
ture is much greater, hence its value is much less. Ton- 
quin musk is the one chiefly exported to Europe and Amer- 
ica. Cabardine musk is less esteemed there, and Japan is 
the principal market for the Yunnan musk. 
half of 1882 Japan took 340 catties of this musk. 

For some time past there has been a marked decrease in 
the quantity of Tonquin musk received. The Chinese deal- 
ers attributed this to the establishment of a protective law 
in the hunting section. This circumstance combined with 
active demand in London and a small supply on hand caused 
the price to rise from 71 or 72 taels per catty in 1881 to 
120 taels in 1882. (The Shanghai tael is $1.15, and the catty 
weighs 1144 lb. avoir.) This hunting law is said to have 
been removed recently, but no change in price nor increase 
in receipts has yet been detected. 

If some limit was actually put upon the musk hunting in 
Szechuen and Thibet, at all events Yunnan did not follow 
the example, for the receipts from this province are always 


abundant, so that the total export of musk seems but little | 


less than last year. Independently from the fact that the price 
of Yunnen musk has followed that of Tonquin musk, the 
large production of the former has had little influence upon 
the business in Europe, where neither sort has increased in 
favor nor in consumption, 

The Chinese firms that deal in musk have, as a rule, 
branch houses in the chief cities of Yunnan and Szechuen, 
and in Chungking, Zchang, and Lankow, They advance 
the money to the hunters upon the musk and thus prevent 
the article from falling into other hands than those of regu- 
lar dealers. Every large musk firm has agents in Shanghai 
and Canton to look after the sales. In Shanghai there are 
only five “hongs” for Yunnan and Tonquin musk; they 
all live in the same neighborhood, and there is no competi- 
tion between them, «us they form a kind of monopoly, 

The business in other articles of export is done by brokers, 
or middle-men, who are foreigners and who carry samples 
of newly received products around to their customers, but | 
with musk this is not the case. 

Here the buyers must seek some other means of inform- 
ing themselves when a new ‘‘ chop” comes in, and the musk 
dealers seek to secure themselves from being too quickly | 
deprived of their wares. Musk is sold here only in the origi- 
nal chests of 10 to 30 catties (averaging 20 catties), or in 
whole ‘‘ chops.” The buyer does not have his choice of the 
individual bags, cannot divide a chop, but must either take 
the original consignment just 2s it comes from the interior, 
or refuse it all. There is no particular season for musk; it 
comes into the market at irregular intervals throughout the 
entire year. The Carbadine musk brought from Tientsin is 
sold by special “‘ hongs ” 

The export of this drug will always remain within mod- 
erate limits, not only because the production is limited by 
nature, but also because the Occidental demand has as com- 
petitor the still stronger demand for home consumption. It | 
is well known that in China everything smells of musk. 
Both sexes are accustomed to carry it with them in little 
boxes and to keep it in their clothes presses. While it is 
losing ground ip European therapeutics, the cures attributed | 
to it in China are very manifold, as may be supposed from | 
their mythical nature, 

| When we consider that an export of 3,000 catties, each 
| catty containing 15 to 20 pouches of Yunnan, or 20 to 30 of 
| Tonquin musk, means the sacrifice of no less than 60,000 | 
musk deer, and this quantity has been reached several times | 
of late years, and then if we add to this the consumption in 
China itself, which can scarceiy be estimated, we see that 
it is not too much to fear the entire extirpation of this use- 
ful as well as graceful animal. Hence it would be desirable 
that the before mentioned rumor of the legal establishment 
of a period of protection should be confirmed, even if the 
development of this branch of trade should suffer some in 
the immediate future. 

The adulterations of this ware seem to be as ancient as 
the trade itself. Du Halde mentions it as being very com- | 
mon and refers to pulverized rotten wood as one of the in- 
gredients ; and he also speaks of artificial pouches with 
which they avoided the law then in foree against selling 
musk to foreigners. At present really pure musk scarcely 
comes in the market at all. Even the best chops do not con- 
tain more than 50 or 60 per cent. of genuine substance, and 
on the average we must be satisfied with about 30 per cent. 

The adulterants of musk are generally coagulated blood, 
a fatty earth (or ocher), paper, hair, pieces of leather, etc., 
which are introduced into the bags so skillfully as to require 
a sharp eye and years of experience to be able to detect it. 
It is not customary here to mike any chemical test ; the 
musk inspector takes out a little of the substance with a 


necessary seems to be the construction of a rude fence on | silver needle, notices its odor, aud estimates its value. The 


which the creeper could climb. It grows so rapidly that 
some return would probably be obtainable in the second 
The cost of collection is still an open question, but 
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pods or bags are immediately assorted according to the per- 
centage of adulteration that he thinks he has discovered in 
it, and put in piles called 1, 2, and 3, for the European or 
American market, where this classification is frequent] 

changed and others substituted. y 
- Eaeh pouch is then wrapped in Chinese paper and put in 
a pasteboard box lined with lead, and covered with silk 
| Each of these boxes contains a catty of musk; they are 
finally = in a wooden box lined with zine. These boxes 
are of different sizes according to the size of the chop to be 
packed. They are generally shipped by the mail steamers 

being placed in the safe reserved for bullion and treasure 
These precautions are necessary on account of the high price 
of the goods as well as liability to evaporation. The ships 
of the old East India Company are not allowed to take any 
musk on board. 

The total export for the last five years was 25,664 catties 
or 33,875 Ib., valued at $2,728,800. The chief port of ex. 
port is Tientsin; Shanghai and Canton export very little. — 
From the Report of the German Consul-General in Shanghai. 
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